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PREFACE. 


The  aim  which  I  have  8t.eadily  kept  before  me  throughout 
the  follownng  pages,  when  dealing  with  the  causes,  syniptoma, 
and  treatment  of  Diseases  of  the  Kar,  and  the  treatment  of  the 
Affections  of  the  Nose  and  Pharnix  which  conduce  to  aural 
disease,  has  been,  before  all  things,  to  be  of  service  to  the 
members  of  the  Profession  who  feel  themselves  drawn  to  give 
special  attention  to  a  department  the  importance  of  which,  I 
regret  to  say,  is  still  only  partially  recognised. 

It  will  lie  noted  in  the  course  of  the  work  that  where  I 
have  felt  compelled  to  differ  from  jnstl}'  respected  authorities, 
I  have  fully  set  forth  my  reasons  for  so  doing ;  and  where  I 
<lepart  from  traditional  methods  of  treatment  I  have,  by  a 
sufficiency  of  detail,  I  trust,  made  my  meaning  and  method 
clear. 

I  gladly  avail  myself  of  these  few  introductoiy  lines  to 
make  my  acknowledgments  to  Mr.  Richard  Lake  for  the 
sections  of  Aural  Polypi,  and  to  Dr.  Frederic  Hewitt  for 
valnable  suggestions  with  respect  to  the  administration  of 
antesthetics. 

In  sending  forth  my  work  I  cherish  the  liope  that  it  may 
l>e  fonnd  materially  to  aid  all  earnest  workers  in  the  Profession. 


T.   MAKK   HOVELL. 


105,  IIablbt  Stebbt,  W., 
August,  1894. 
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iNTRonrcTiox— tiENEiiAL  sktr'H  of  the  okgan  of 

HEARING. 

The  tieiUH^  of  hearing  enables  the  iiiinrl  to  take  cognizance  of 
|Im4«  oscillation*'  of  elaetk*  btxlien  which  vtiu^v  the  phenomena  of 
Mtiitid.  Such  oM-illationa  aiv  IransniitiMl  to  the  ear  through  an 
elastic  medium,  niid  meet  frequently  through  the  atniosphure ; 
hut   ther  may  alao  be  communicateil  by  liquids,  and  vith  even 


THE  ORHAN  OF  IIKARING. 


velocity  by  solid  condnctort)  poesestting  a  High  degiw  of 
elMticity.  aiul  directly  connecting  the  sourw  of  thf  somid  with 

Kthe  or)£tiii  of  heariug. ' 

■  In  its  himpU'^t  condition,  as  in  medugtv,  the  orjrnn  of  hearing 
takes  the  form  of  minute  capsules,  coutwning  a  transpareut  jelly, 

rftnd  situated  at  the  bases  of  the  marginal  tentacles,  aronnd  the 
margin  of  tlie  umbrella-like  expansion.  In  norms  and  mo//M**-jf. 
the  auditor}-  organ  la  liimilarly  ivpreitented  l>y  a  eluded  meui- 
branoDs  sac  or  vesicle,  filled  with  fluid,  in  wluch  one  or  more 
otoliths  are  found.  The  vesicle  la  lined  with  cellB,  which,  in  the 
higher  groapf.  are  eijnnected  at  their  l>a*«es  with  branches  uf  the 
auditory  nerve,  and  are  famished  vi-ith  bristles  at  their  free 
extremities.     These  briutlea  are  the  terminal  organs  of  the  nen-e; 

»in  some  of  the  nntmloea  they  Iiuve  b«?u  seen  to  vibrate  when 
sound  was  condncted  into  the  water  in  which  the  creatures  were 
placed.  This  veflicular  membranous  structure,  with  various 
modifications  and  additions,  is  found  in  all  classes  of  animals,  and 
constitute*  the  essential  part  of  the  organ  of  hearing,  via.,  the 

Itmtml-'peireiviiiuj  apparatus.     In  the  human  subject   it   is  repre- 
sented by  a  more  complex  an-angeiuent — the  memliranaust  laJiynnth, 
contained  in  a  small  cavity  e.\eavatcd  in  the  petrous  portion  of  the 
teniporal  bone.    This  cavity,  or  osseous  labyrinth,  is  incompletely 
divided  into  three  part«,  the  veaiUmU  (v),  tlie  aemi-cirnthir  cannbi 
(h),  and  the  cochlea,  and  similar  terms  are  appUed  to  the  corre- 
H  «ponding    divisions    of   the    membranous   labyrinth,    which   are 
■4il|)arateil  from  their  osseous  case  by  the  periosteum  of  the  latter. 
■and  a  dear  fluid,  termed  the  -perHymph.     On  the  outer  side  of  the 
lab^TTJith   is   anotlier  cavity,  the  iifinim-Hum  (p),  in  the  anterior 
ft  portion  of  which  is  the  openuig  of  the  Eustachian  tube  (te).  con>- 
ninnicating  with  the  throat  and  providing  for  the  access  of  air  to 
I  he  cavity.     The  lymjianuni  ik  lK>undeti  externally  by  a  membi"an<- 
(T)  rwembling  a  drumhead,  and  connected  with  the  internal  wall 
by  means  of  a  chain  of  three  small  iKmes.     Tlie  outer  bone  of  the 
chain  (k)  is  closely  attached  to  the  mciubraua  tym])ani.  while  the 

I  inner  one  (s)  is  applied  1«  an  opening  in  the  outer  wall  of  the 
vestibule.  The  owiclw*  are  articulated  together  by  J4)int*«,  ail- 
mitting  of  certain  movements  uiuler  the  action  of  sinnll  mnscli-s. 
which  thus  alter  the  tension  of  the  nieinbraiui  tympani  and  the 
pressure  of  the  Ij-mph  of  the  labyrinth.  'Hie  ossicles  sei-ve  to 
^communicate  \nbrationB  fnuu  llie  fonner   tn  the  latter  of  thrftt- 
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striictutvjt.  Oil  the  outer  side  of  the  tynipanii?  nn'mbmne  \s  a 
•cauol  (A(i).  till*  extefwU.  m^-atun.  \\'\i\\  tin  cxj^aiitlcd  jxii'tion  for 
collecting  vibrations  and  ixiiidiicliiig  Ihcia  tu  the  iiiteni&l  part8. 
For  pnqKkites  of  ilescription  (he  m-ffan  (»f  henrinn  in  divided 
into  Ihn'tf  portions,  t*Tnied  A'sjM'ctivfly  ili**  fxh.nial,  middle,  ami 
iKtvrntU  ettr,  tlivse  beiug  Bepamlt><l  from  uai'h  other  in  tht>  maimer 
Above  descrihed.     From  a  physiological  point,  of  view,  the  organ 
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KiG.  1. 
n  Oaax*  or  Heahi^x. 


JMI,  ntfVTMl  •uilllnry  iiinituf;  T.  tymtnnir  mnxlirKiir -.  K,  itialltiiii  «rllh  fit  lirail  (h\  Bhtirl 
[0im—  (l/l.aBal  handir  ml ;  u.  Ini-ui  vllh  lU  ituirt  |m»s-M  cl  ■n>lliui|C|invv!(A— theUllrrI* 
■Hllnl  lu  ttw  'liiiirt  !•>  I>y  iiinatiadf  Ihv  Sylilaii  ii>uM<i-1«<  (.-) :  ]*,  nitililk  ntr;  »,  (Mi«at'nt  m-alU  ; 
r,  Iriif^nkrutuixU  .  i,  t>P|iiiiiii««  iil  llir  1jui>liua(>lndl>  Ul  IIht  cocliLv*.  /•(.  II*  m»1>  Tyin)«il>l> 
mn\  r1,  lU  m-»\m  \r*li1>)il<;  V.  t'nilliiilt?;  I>.  wuviile ;  t'.  iilrlflri  H.  MUil-i-ircuUi  cmmJ*; 
TB.R»aU«liUnl'il<r.    Tlir  Uihk  arnnrdull'^tntlir  line  iif  arUan  of  tbe  t«n*or  If  oiiaiU ;  Ibt 


■may  hv  n-gai-dfU  as  (xmsinting  of  a  maiul-cdtuiwlimj  and  a  soiimf- 
fmteiviwj  ap]»nratiis;  tht-  fornicr  including  \hv  e^ttemal  and 
ini<ldle  ear ;  and  the  latter,  the  structiires  of  the  internal  ear,  the 
auilitur)-   ner\e,  and  the  psyeho-aconstie  ceivbral  ivntre. 

Before  considering  the  diseases  to  which  theftc  various  jjorts 
an*  Bubjei-t,  an  arcHiunt  will  lie  given  <if  the  anat<»my  and  ftinctionB 
ijf  tlie  Btmnd-^xMidm-ting  apparatus,  aiid  this  will  be  followed  by  a 
'descripUon  of  the  niethoilH  of  examining  the  ear. 


Tllii    ORGAN  OF   HEARING. 


THE  A>'ATOMV  AM)  PHYSI0UX3Y  OF  TIIE  SOUMV 

coNDUcrriNd  .U'Paratus. 

Anatomy  of  the  External  £ar. — ^The  fxt**nial  ear  coubu 
of  two  pniis :  the  jtimui  or  auricle,  wliicli  ppojeirts  from  the  sii 
of  the  licftd ;  niul  (he  aitdiivri/  cttnnl,  dr  exhnuil  mefiiitii.  diret^t* 
inwftrrls,  ftiiH  cxtfiidinp  to  the  memhmna  tjinpani.  whit-h  coiisti 
tittes  llie  external  boundary  uf  tlie  middle  ear. 

The  auricle  is  five  and  expanded,  resembling  a  shell,  and  foni 
a  kind  of  funnel  annind  the  nieatnx.  Its  outer  surface,  whicli  u| 
directed  somewhat  forwards,  presents  several  elevations  and 
prespionft.  some  of  whirh  are  jiee^n  in  ri'verse  on  the  free  pm-ticin  nf 
iiri  inner  siirfat^e.  Hounding  the  greater  pai-t  of  its  eireuniference 
is  a  prominent  rim,  the  helix;  and  within  this  there  is  anoth< 
cui'ved  prominence,  the  tiuHhetu'r,  wliich  oommence:*  helow  in 
projection  terrawl  the  aniitrtujm,  and  bifurcates  alx^vp  i*o  ns 
enclose  a  a|>ace,  the  (rtaTU/ular  fw»a.  Within  the  cune  fonned 
the  anrihelix.  and  divided  into  two  portions  by  the  antenor 
extremity  of  the  helix,  in  a  large,  deep,  uup-shaped  holh>w.  Iht 
conelia,  which  opens  into  the  auditor}'  meatus.  In  fit>ut  of  tJ 
concha,  and  partially  covering  the  meatus,  h  the  eminence  term< 
tiie  traytui,  while  lielow  the  ronrim  it*  a  soft  and  pcndulni 
portion,  the  fofmU,  or  hU-  of  The  ear. 

The  auricle  consiBtB  mainly  of  a  plate  of  yellow  fibr 
Iftge,  covered  with  integument:  it  ii*  attached  by  lignmentons  fibr 
to  the  margin  of  the  external  auditory  meatus  of  the  temporal 
bone.  A  deep  cleft,  filled  up  by  fibi-one  membrane,  separates  the 
principal  portion  of  the  caiiilage  fn>ni  that  of  the  traguH  and 
antitragutj.  Other  deep  clefts  exist  between  the  antitragua  and,, 
the  posterior  extremity  of  the  helix,  and  between  the  comnienceJ 
nient  of  the  latter  and  the  tulw  of  the  ear.  The  eartilagi*  is 
wanting  in  the  lobule,  which  is  conii)osed  of  fat  and  cunnective 
tissue.  T/m  inietjumeiii  covering  the  auricle  presents  a  few 
dllTerences  on  its  two  aspects.  On  its  inner  convex  sui-face  il  is 
attached  tu  the  cartilage  by  connective  tissue,  containing  many 
elastic  fibres,  and  is  freely  movable,  especially  at  the  upper  and 
lot^ftr  extremities  of  the  ear.  On  the  outer  surface,  the  skin  is 
somewhat  firmly  attached  to  the  cartilage  ;  it  is  much  thinner,  and 
the  epidemiis  is  vety  delicate.     On  the  convex  surface  many  fat 
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to  \w  fftuiKl  in  the  i-onnectivp  tiRniK^,  and  then^  aw  very 
ubuiuUiit  iu  llie  lulmk* ;  tiiev  &rv  niucli  niui'e  sparsely  (lii<ti*ibutfd 
on  the  ont4>r  surface.  Fine  haips  with  nehaceous  glancls.  and  al*to 
sweat  ^IniidK.  are  Hcattei'wl  over  Imtli  aspectp.  The  hftirs  iire 
t'vpeL'ially  abundant  and  long  about  the  tragus,  the  oiititragus.  and 
the  iutertrngie  iiutch.  In  male  subiects  aud  in  old  age  they  are 
fiften  verj*  prominent  and  Rtiff,  and  the  Rebacpona  jjlands  near  the 
meatus  ait-  apt  to  iK-eonu-  enlarged  and  filled  witli  secretion. 

Six  small  muscle*  pas3  between  different  parts  of  the  auricle  ; 
fonr  lieing  situated  on  its  outer,  and  two  on  its  inner  surtaee. 
Besides  these,  thi-ir  are  three  muscles  WHUiecting  the  ear  with  the 
t*ide  of  the  head,  and  termed  respectively  the  ifujieriw.  anterim-,  and 
/lOftcrior  aunailnrig,  or  the  altolleHe,  aftraheiui,  and  TefnOiejis 
Huriculitm.  Both  sets  of  niiij*cles  aix*  but  feeblv  (U'veluj)e<i  in  the 
human  subject ;  very  few  |>en>ons  jmsse!*s  the  pctwer  of  moving  tlie 
auricle  and  of  altering  the  size  of  the  angle  at  it«  attached 
|furtiun.  In  many  animnis.  on  the  other  hand,  the  auricle  moves 
freely  uuder  the  inHuenco  of  the  will,  aiitt  the  jwwer  of  estimating 
the  direction  whetice  i^mnda  are  propagated  is  thus  considerably 
inereiiHfd. 

Veaielf  and  ITerves  of  the  Auricle.^ — The  adt*Affi  are  derived 
froui  the  exterojil  carotid,  a  branch  from  which,  the  /»<w/enW 
tiHrirHlar,  is  dii»tribnted  mainly  to  the  inner  surface.  Ilie  outer 
surface  \»  supplied  Ity  xXwnnieruir  auricular  from  the  temporal,  and 
these  arteriei*  fi-eely  ana>1onioi<e  with  each  otlu-r.  M'tuling  bmnchi*» 
thraugh  the  cartilage  and  over  ite  margin.  The  iKcijnliJ  artery 
also  gives  n  brani-h  to  the  back  of  the  cuncha.  llie  reiiuf  of  the 
auricle  join  the  temiwral  vi'in.  and  their  blood  thus  passe?*  into 
the  external  jugular.  Some  auricular  reins  open  directly  into  the 
laTtt*r  vein. 

The  auricle  is  supplied  «'ith  nercte  from  several  sonrce«,  vi^., 
iJie  w/?A  fitiir.  the  facial,  tJie  im^imofjagiric,  the  emtncnl  jtlextu,  and 
the  stfini'athelic.  llic  anneulo-femj>oi'al  of  the  thii-d  division  of  the 
fifth  supplies  the  outer  surface  of  the  ear;  ihf  jt/nfei'-ior  aui-iraht' 
«f  the  foi'ial.  aft«r  receiving  a  twig  from  the  ouricular  branch  of 
Ihc  pneumoga»trir.  18  distributed  to  the  inner  surface,  and  gives 
fiUnienttf  to  the  retraheiit  muscle.  'Hie  anriculur  branch  of  the 
Tagns  is  ilistributed  to  the  integtuneiit  i»f  rhe  iMn-k  of  the  ear. 
The  'jnai  nwuular  ner\*e  is  derived  from  the  cervical  ])lexn»i,  and 
»ii|ipUe«  the  iut«gtiment  covering  the  mastoid  process,  the  back 


at"  the  aurifle.  aiul  the  <n\\m-  riurlai-e  of  the  com-lta  and  hibulo. 
nie  occijiilal  nerve  of  this  plexus  also  gives  a  Iiratich  to  the  hnck 
ftf  the  upper  part  of  the  ear  and  to  the  nHnJlMjut  imrieuhim  nniwrip, 
llie  raji(t-jiwtor  nerve**  rif  the  aiirirle  are  rWivefl  from  tlie  upper 
cenical  ^an^rli<Jl|,  anrl  some  iitTVes  of  this  ehai-acter  appear  to 
wvompauy  the  gi-ent  aurteuloi*  iien*e.  Section  of  the  syntpatheticr 
in  the  neck  of  a  rahbit  is  ftillnwetl  liy  <lilatation  of  the  IjUmhI- 
vertsels  (if  the  ear  anil  iiuMTast-  of  tmiperatun'  of  the  part,  wliile 
opposite  ivsulta  are  caiisetl  by  Irritatinfr  the  peripheral  enrl  of  the 
(JividMl  nen'e.  It  wnnltl  seem  probalile  tlmt  vamMlllaTor  fibres 
are  distribultxl  to  the  auriek^.  They  aif  said  to  be  derived  from 
the  last  branch  of  the  cervical  plexus,  whence  they  pass  into  the 
ftral  thorai'ir  j^aii^liim  ;  irntatin.)!!  of  iheye  fibres  has  bt^cn  fmind  to 
cause  dilatation  of  the  blood-vessels  of  the  ear.  A  hypenemic 
condition  of  these  vessels  on  one  side  is  sometimes  noticed  in  cases 
in  which  the  smipathetic  rer%-e  in  the  thorax  is  compi-essed  by 
enlar^.'ed  ^'•Imid.-. 

FuQCtions  of  the  Auricle.— 1"  addition  to  its  acoustic 
functions,  the  anricle  protects  the  external  meatus,  at  leaot  to 
Bome  extent,  from  wind  and  dust,  and  it  also  helps  to  maintain 
an  ei|imblr  temperaiure  and  a  proper  degree  of  moisture  within 
the  c^inal.  As  a  part,  of  the  orjjan  of  hearinpf.  the  auncle  receives 
till'  sonnnnit*  vibrations  and  conducts  them  to  its  nttacbed  [Mirtion 
and  to  the  meatus.  It  has  also  been  eonsiderifl  to  act  as  a  «ound- 
coiideneer,  and  as  a  ivsonator  for  high  note«.  It  cannot  be 
re^rded  a.'*  an  abtsohilely  etisential  part  of  the  organ  of  hearing, 
inasniueh  as  when  it  is  absent  sonorous  impressions  are  conveyed 
to  the  auditoiy  nerve  through  the  atmosphetv,  and  little  or  no 
inipainuent  of  hearing-]iower  is  o))8erve(l. 

With  I'egant  to  the  jiafl  f>ln.>fp:tl  htj  fhe.  mtr'wU  there  are  tw(> 
quPBtions  to  lie  i^msidered.  In  the  lirst  place,  It  ih  necessary  to 
determine  the  extent  to  which  its  vibrations  are  transmitted  to  the 
walls  of  the  anditiiri'  nit-ntus  and  thf  tympanum:  and  in  the 
second  place,  ihe  degive  iji  wbirb  the  auricle  i-etiects  the  wouud- 
wavea  which  reaiTh  it«  surface,  towai-ds  the  column  of  air  in  the 
external  meatus.  In  former  tinn-s  this  n-fiertion  was  refjarded  as 
tlie  ecde,  or  at  all  events,  the  principal  function  of  the  auricle ;  but 
at  the  present  day.  conduction  of  sound  i»  considered  to  be  it« 
most  important  office. 

Owing  Xfy  its  flnnneee  and  elasticity,  the  expamled  auricle  is  well 
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Oflaptecl  for  the  reception  and  transniisHion  of  soniirl-waves,  Bome  of 
wiiirh  at  t!ie  same  tim**it  reflect*".  Irrei»pei;tive  of  ita  elevations  an<i 
(U'pivtisioiitf.  it  fonns  a  soiueuhat  flattened  plate,  impulses  against 
the  surface  of  which  are  traiis^mitted  over  it  in  every  direcTtJon. 
Thej^  inipul:ses  are  most  fi-eely  conducted  when  the  sonorous  waves 
impinge  perpendicularly  upon  the  auricle,  and  the  nearer  this 
dinnrtion  is  approached  the  more  extensive  will  the  vibrations 
liecume.  But  the  auricle  in  not  a  level  bui-toce,  and  the  whole  of 
it  can  never  be  acted  upon  in  a  perpendicular  direction  by  aonorouB 
undulations  proceedin);  frora  a  given  point.  Tlie  impi^irtancti  of 
the  d-'Uiplicated  elevations  and  depressions  on  ita  surface  thus 
beixunes  manifest;  for  undnlatiun?  impinging  upon  the  auricle 
from  any  direction  must  fall  advantageously,  i.e..  perpendicularly 
or  nearly  so,  upon  some  of  them,  and  then  be  propag-ated  without 
much  loss  of  force.  The  most  favourable  position  for  the  trans- 
mission of  sound  is  when  the  ear  is  so  situated  that  the  plane 
(if  the  largest  portion  of  its  surface  is  dii'ectcd  pei'pendicularly 
towards  the  source  of  the  ptinmlus. 

It  is  verj'  difficult  to  estimate  the  amount  uf  reflinrtion  which 
taki-s  place  from  the  auricle.  Boerhave  thought  that  tliis  structure 
irflected  ail  sound-waves  impinging  upon  it,  in  such  a  manner 
that  tiiey  were  directed  into  the  external  meatus.  Verj*  careful 
exj>eriments  made  with  wax  models  of  the  ear  have,  however, 
shown  that  no  matter  at  what  angle  the  souml-waves  Impinge 
u[Kin  the  auricle,  only  a  very  few  of  tliem  ran  possibly  be  directed 
towards  the  meatus,  and  that  thoiv  are  but  few  points  on  the 
surface  from  which  a  sound-wave  can  take  this  direction.  It  would 
likewise  appear  that  the  double  reflection  fi-om  the  concha  to  the 
tragus  takes  place  to  a  veiy  limited  extent,  and  that  the  value  of 
the  auricle  as  a  reflector  of  wave*  of  sound  is  rjuite  inconsiderable, 
A  deep  concha  is  said  to  be  acconipanieil  by  incivase  of  hearing- 
power,  and  some  authors  have  supposed  that  the  size  of  the  angle 
which  the  auricle  makes  with  the  auriace  of  the  mastoid  process 
intluences  the  capacity  for  pei*ceiving  sounds ;  an  angle  of  40°  is 
said  to  be  the  most  favourable,  while  lieariug  power  is  considem)>ly 
di)nini^h(.-d  when  the  angle  is  less  than  15^.  A  geneml  statement 
of  this  kind  must,  however,  be  intxjiTect.  for  there  is  no  one  angle 
which  can  be  suitable  for  all  sound-Maves.  Tlie  angle  may,  cer^ 
taiidy.  be  of  cuisiderable  importance  with  ret'erenci'  ta  sonorous 
vibrations  arising  in  fnmi  of  the  head  ;  we  know  by  ex^^rVewte 


thftt  hearing-power  for  these  suirnds  is  incivased  hy  bending  til 
auricles  forward  with  the  httiuls.  mid  thus  inoreasliifj;  the  an^'lt 
they  fomi  with  the  bone  behind  them.  PiM-jtcins  whose  heariu 
is  defective  constantly  adopt  this  maiiccnnv,  aiid  alxo  increae 
the  recipient  (furfncc,  by  applying  the  palm  of  tlie  hand  to  lV 
back  of  the  ear.  The  impruvenient  in  hearing  i^  caused,  not  s( 
much  by  increased  i-eHexion  of  the  aound-wavep,  08  by  the  increa« 
in  tJie  number  ()f  thcwe  wavi-n,  iLritiing  in  I'nmt  of  the  head,  whic 
can  impinge  perpendicularly  upon  the  recipient  surface,  and  tin 
cauM*  more  active  vibrations,  Tlie  same  object  it<  attained  by  t1 
motion  of  the  eai-a  in  the  nninmlb  who  are  able  to  direct  the  orifin 
towards  the  aomce  of  the  vihratlonB. 


Fm.  2. 

TsB  AuwcLl.  tuawiKu  Acoisnc  P«7i.m*m.    {&,rt,«r  Arwni.) 

Tn  the  m-t  of  listening,  and  wlienever  we  wish  to  ohtm'n  a 
clear  pervepti-.n  of  some  definite  sound,  wv  generally  employ  unly 
one  ear,  and  endeavoiir  to  place  it  under  the  most  favuui-nbld 
conditions  for  hearing.  We  diivct  the  axis  of  the  anditon-  tmiul 
towards  the  eonnrous  vibrations,  so  that  iw  1^,-^^  a  pmlioii 
afi  pc«sible  may  enter  directly  into  the  canal,  and  at  the  same 
time  the  aoricle.  Mippofling  that  it  fornt«  a  niwUnm-Bized  angla 
with  the  head,  is  placed  in  a  favtntrabte  po«iti„„  for  the  reception 
of  the  sound-waves,  for  many  of  it^  parts  art*  peqwndicular  to 
them.     The  value  of  the  auricle  as  a  r^f^wiH/^.  ^^.^  pointed 
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a  few  years  ago  by  the  latf  Mr.  (ianliner  Brown.*     Dr.  /jftiifnl,  nf 

l*rajfue.  discoveix-rl   tliat    friction  over   the   tragus   produce*?  the 

middle  C  in  HnTOc  pprfrct  flppcinifne  of  aiiriclp.  by  reason  of  the 

vibrations  excitod  in  it*)  carti1a^>.     h\\*\n  n^nw  rxpennients  made 

on  the  auricles  nf  musical  ]ier«oni!.  Mr.  Brown  wrw  led  to  ))elieve, 

not  only  tliat  Zai)farii>  etalement  wae  corret^,  "  but  also  that  in  a 

well-fomicd  Rurifle  Iht*  wliole  fire  inar^in  cif  tlie  cartihige  (^ivt*8  a 

beautifully  g^raduated  ascending  scale  of  notes?,  fonning  a  complete 

octave  from  tht>  tragus   in  front  to  the  ])osterior  Imrder  of  the 

heli.x   behind  (C,  D.  K.  F,  G,  a,  h,  c)"     lite  mititragus  yielda  a 

iliittinct  and  isolated  note,  the  e,  which  serves  to  leinfoice  the  E 

of   the    helix.     Tlie   note»  are  produced    by  quickly   pasning  the 

finger  or  the  nibljet*-end  of  a  pencil  over  the  differt'nt  segnienta 

h«»tu-een  the   radial   lines  indicattHl  in  the  tigint*.      It  will  be  seen 

thai  the  notes  funning  the  iMtst*!!  of  all  niu^ic — -naniely.  the  first 

major  triad,  C,  E,  G — aiv  prtxUiced  by  fi*i(iion   on  the  tragus, 

Antitragus.  and  middle  of  the  upper  margin  of  the  helix.     The 

^nndl  niiwcle*  connected  with  the  ear  wei-e  lielieved  by  Mr.  Iiro\ni 

to  play  a  not    uniniportaut    part    in    couuectiou    with    auditory 

|>erception.    Tlie    inlrui^ic    ninsclee    ""  arr   serviivable    chiefly    in 

increaiiing  the  tension,  and  thus  raising  the  pitdi  of  the  i-esonancu 

of  difierent  piir1«  of  the  cartilage,  and  n>gulating  the  siKe  of  its 

foease."     'I'he  exyri«*'iV  ningcles  of  the  ear  (isfilst  in  the  traneniissiuti 

to  the  tympanum  of  the  vibrations  falling  u]mn  the  auricle,  for 

they  serve  t<i  render  the   attachment  of  the  latter  to  the   heaS 

more  (onae  during  the  act  of  listening,  and  also  keep  tlie  tidnilar 

part,  of  the  cartilage  and  its  merobraiious  connecting  link    well 

open,  thus  increasing  the  mtonance  of  siir  in  the  ext4<i-nn)  nii-ntus. 

Dr.  Burnett,  of  Philadelphia,  so  far  agrees  with  Mr.  Brown  aa  to 

ijatitv  with  approval  He]mhf>ltx'»*  view  that   "  the  most  prol>oble 

function  nl   the  auricle  is  that  of  a  ivsonntor  atlapted  to  augment 

jiwt  tho^  hiijh  notes  or  rounds  most  likely  to  be  of  interest  and 

imiMiHaiic>'  lo  ni;iii." 

The  aaditory  canal,  •.>!-  external  meatiu,  paHi<es  inwards  from  the 

«nu^ii.  and  consists  of  two  pail6;  one  being  cartilaginous  and 

Hbroufi,    and    the   other  osseous,     'i'he   former  is  a  prolongation 

toward.-^  of  the  cartilages  of  the  concha  and  trogus.     These  form  a 

4'hanDel  open   above   atid   liehind.  and   converted   into  a  tube  by 

*  "  Tht    Aooastlc    PotCDllal«    of    the   Human    Auricle."    "Read   before    tbe 
'OuilgfiMl  Seetiuo  of  the  InterDatioaal  Meilical  CongTe»,  1881. 
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flliivd*  itirinhiiiiir  rxtondiiifjf  iHHwpeji  the  bordei'S  of  the  eftrttlage. 
'I'h*'  |>i'o|>t»rtii)ii  ol"  tht*  (raiifil  nrnHft  up  of  lihmus  memhrritif  iiici"eaae*i 
tVitiii  wilhtiut  itiwai'tlH.  while  the  nirtiln|.oiiuu»  pdrtioii  (IftTiTasf*!:!, 
ni)il  Hiiiilly  tcriniimtes  in  a  small  nnnuitKl  extremity.  Ni*ar  it« 
iMiniiiiciiiM^iiK^itl  it  jirtweuta  anteriorly  two  or  thrw  irregular  traus- 
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fhl«H'«'T  "(«!.■  1'mwii«wl""lb,vHin*i  ttiAlol  iIm»  ntrllliqcK  b^Anb;  lh^  ratentd  niAlua  In 
tbiik  ■  *.r«lvriml  ■■iM-ntim  til  Ilir  iixiil.us,  llip  tniKii»l«lnH  ivitantoil  m»  a  [Hirtlini 

til  II  .11  ,  A^.  v^tiTiMil  npriilux  iff  tlirt  iiicAtvu.  A*  oixlltianly  itiMtrrllirxl :  ac  ^t  erf, 

lllv     , t->t*t>ni.  <*'.  Ill"  <••*""<•  ["iKlrtniil  llip  put^rniil  iiiraliin.     1.  Tlir  rar1flaf«- 

,4(1, t<       1  .  I- :     I    tt«  luiflrr  («tij»«tlll|[  f'wwWtU;  1,  KiB  r»rtil«Ke  ii(  llip  Wnjjiit;  3.  irnnlkj 

1^1 1, t'>iii>  ««ll  nl  lliFiiarMlNtiv  or  tItriiinitiiB,  mt  r^.lliit  liipUtini  Soiiloriiil  major: 

I.  \\w  |wnittil«kiMli  ft,oi«vIv'''  "^  "i"  '■'■•*  I*w;  «,  cm  tjnipwilcum.  MiKrior  wiill  <>l  \.hr 
(tMMUia ntMttia I  I,l.vni|Mhli.'i<i«nitiniiM'i  B.tyni|uDmn;»,  iiilvniKl  lauMllil  iirt(>ry:  10.0l.n>u» 
|H«lliui«l  Hit  iMMtHlorwultiX  Ilia  iiii'itu*;  ll,  nuHtoIdmlh:  la.  tiil«nl  itnnj. 

\\'\*i'  (InaiMi'N  (the  tifnun-s  uf  .Suiitoriiii),  cloflpfl  hy  a  fihrous 
tciiOiiNthe  wlileli  ol'trii  contains  a  few  raus(.-ular  iibre».  1'h(>Be 
ltti'n*Mi*  ilw*  mobility  of  th«  cartilage,  and  facilitate  the 
«lmltflil«MiiitK  itl*  (he  rnnal.  The  length  of  llie  external  auditoiy 
uieMtUH  if  variously  e>*tiniah'd  by  different  anatonuKt^;  the  dtfTei^ 
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are  mainly  attributalilti  to  a  want  ol'  ugi-ecim-nt  at*  Iti  the 
external  limits  of  the  caual.  .Sunu-  authorities  have  inchitled  the 
tra^ui!  in  their  measurement**  of  the  \\a\U  of  the  mealiiH.  As 
piiiittefl  out  hy  Mr.  Symington,  "the  only  pait  of  the  outei*  end 
<tf  the  niuatus  which  can  naturally  hr  distinguished  from  the 
concha  of  tlie  pinna  ia  iu  posterior  wall,  for  this  tnnis  ahrnptly 
bai'lcwartU,  while  tlte  other  walU  \m»^  (mtwnrcis  into  (he  pinna 
without  any  didtiuct  line  of  dfKiareatiuu."     Mo«t  anatoniit>tH  now 

fagree  with  Von  IVtiltsch  in  taking  a.s  the  external  bonndaiy  of 
the  ineatn.'*  a  itagittji!  plane  passing  tlirough  the  outer  end  of  its 
posterior  wall,  lie  gives  2inun.  as  its  average  length  in  the 
adult;  the  anterior  wall  being  27nini.,  lower  26,  posterior  22.  and 
upper  21.  The  (ai-tilaginous  jiortion  is  about  Dnini.  in  length,  its 
floi-ir  being  deeide<Uy  longer  than  its  superior  and  posterior  walls. 
It  is  attached  to  the  osseous  portion  by  means  of  fibrillaiy  con- 
nective tissue,  containing  many  elastic  lihres.  The  os«eous 
ptirtion  has  nearly  double  the  length  of  the  cartilaginous  part ; 
its  nieasurenients  aie  thus  given  by  Von  Ti-iiltsch — anterior  wall, 
18;  inferior,  l(i ;  poeterior,  15;  superior,  14  niillimptrei*.  At  its 
inner  end  the  osseous  meatus  is  terminated  Uy  the  itiemhrana 
/ymyxint,  which  is  inserted  into  a  narmw  giHxnu  in  the  bone. 
Tliis  groove  extends  ai-omid  the  sides  and  floor  of  the  opening, 
but  is  deficient  in  front  and  above  :  and  to  t}ie  notch  thus  foraied, 
the  groovelesa  segment  of  the  lynipanie  ring,  the  ni^iihraiui 
jltwnda,  or  Sbrapnell's  membrane,  is  attached. 

Tlie  general  tlli-ectitm  of  the  auditory  canal  is  from  without 
inwards  and  slightly  forwards;  but  the  cartilaginous  portion  in 
paissing  inwards  is  directed  backwards  and  upwards,  while  thf> 

r<o»Beous  portion  turns  downwards  and  fonvards.  Tlie  atpaeitif  of 
the  meatus  varies  considerably  in  diffei-ent  individuals.  The 
cartilaginous  portion  is  sometimes  so  large  as  to  admit  the  little 
Knger;  in  other  cases  it  is  scarcely  larger  than  a  full-sized  gtKwe- 
cjaill.  According  to  lh\  Hnrtietl,  the  entii-e  canal  is  often  par- 
ticularly wide  and  straight  in  the  iieg)"0,  so  that  the  meoihi-min. 
tympani  can  bo  seen  without  the  aid  of  the  speculum.  A  similar 
condition  is  sometimes  noti<red  among  Kuropeans.  Hie  canal  is 
oval  in  tbrm;  at  the  entrance  the  long  diameter  is  perpendicular. 
but  internally,  and  at  the  ntmiJi'ana.  ti/mi>nm.  the  canal  is  widest^ 
from  side  to  side.  At  the  line  of  jimctiou  l»etweeu  the  cai^ 
talaginous  and  l>ony  i>ortious,  the  canal  is  somewhaV  cousVntrleA, 
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luwl  t'ltrtu  llii*  point  its  calihix'  iiicivn*fft  lowunls  butli  Ihr 
tynipamiiii  nnd  the  ♦'Utraiitv,  At  the  latter  spot  it.  in  again 
liiniiiiiwheU.  Tlie  average  infasm-emeiilH  in  luillinu'tiVB  ol'  the 
iliftineter  of  the  canal  an*  as  follows : — At  the  entrance,  5-7 ; 
at  th<*  MJcIwtt  portion  of  the  cartilajfiimns  part,  9-11;  at,  Ihe 
juiicrtion  uf  the  putiion^.  7-9;  and  at  the  nienilirana  tympaiii, 
fl-ll.  In  SOUK-  cases,  the  anteriar  wall  of  tlit*  o».iwm:»u.s  canal  bnlgt's 
inwaiila,  so  a*  to  pii'vent  the  con-esponding  portion  of  the  niem- 
lirana  tynipaiii  from  bping  visible. 
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VHRTirAt.  SllCno*  THHrtiHK  IMk  KxTKtUxl.  Mkail'I.     (*A«vli4«.> 

■  (iirriu;*  irf  llrr  l«iie  market  by  Iln»-.  ;  titat  nf  ihr  imnlUjif  hy  ilulii.  «»,  tlw  .iiHIUkIiiihib. 
■nilAr,  Uir  t«ruii»in«iti"-  1- ''•*"*'■""•«'■'' »'ie  t«»ti«, In-ii)  .l.mn  iipnii  the  iipjirr  ««U  til 
ih*ii*«itii>.;  awiiI.'l.l-'rtI'MMol  (h#  p»rtllin(r  In  th^ft^r  ,,(,]„,  n,^,y,.  hMuwn  ihrin  ihe 
tiirUuni  8«nTorlnl  minor;  ••  "  f)'"!*"'''""' :  •»  6.  Hie  wwlip,  of  .vnnpcllve  tlMiw^  bfiween 
ll.f  e*H!l««luoH.  -ml  .••»<""■  po'tlfOe  u(  the  Ruwtm.  6.  ti„  ,„„rt,iil  kI""' l  «.  tiiU-nu.I 
r»ni1lil«rtrt>;  ;.  ljii.l»)ik-i™-nibf«nr ;  ^.thelyMiiM,,,,!,, .  ».  lliexialleiiii)  Ik.ILc  M|Mki(iini« 
bonci  11,  OiriicMH'lia' 

'Hie  rehitmu>  of  the  i-xteninl  audiiorv  meatus  to  adjaccnfr 
lifti-ts  aiv  of  much  practical  ini]iortance.  Us  »nieru/i-  wall  is  closf 
to  the  iTondyle  of  the  lower  Jaw-l)one.  two  thinU  of  the  posteWm* 
mirtjic^  of  which  conespond  to  the  oswimn  ineatiiK.  whih*  thn 
rfmaining  tliii-d  i-*  in  lelatiirti  with  the  caHilaginouK  poriioii.  As 
n  result  of  its  proximity,  the  inovemenU  of  the  lower  jaw  product* 
nltefatlohrt  in  the  calibre  of  the  latter  part  of  the  iiieatiij*.  If  a 
iinjj'cr  be  paKt*ed  into  the  ew  and  the  moiitJi  opened,  the  meatus  is 


felt  to  infivase  in  size.  Iwcause  thi'  ciimlyk'  of  tin*  jmv  passes 
forward.*;  when  the  mouth  is  cloHed.  the  twml  is  lettseiied  in  pize. 
titH'atise  the  I'ondr)**  re^ianiiw  itn  place  in  the  glenoid  fossa. 
External  to  the  t-ondyli*.  the  upper  vw\  of  the  pOijU-rinr  bonier  of 
the  pftrotid  ffland  reaches  to  the  caHila^iiionK  poiTion  dt  the  meatus. 
When  suppnration  takes  plare  in  the  parotid,  pim  may  find  it«  way 
into  the  mealu-s,  Ihi-()iij,di  one  or  othi-i-  of  the  iisMuref  already 
mentioned.  In  like  manuer.  in  coses  of  oWess  or  idcvration  of 
th*»  external  meatite,  piirulent  matter  may  pasH  throiij^h  theae 
fii'sure*'  into  the  parotid  gland.  'I'he  jlwr  of  tiu-  ext.-nial  ineatas 
L^  in  I'clation  througli  iit*arly  its  entire  extent  with  the  <li-ep 
procseee  of  the  pan)tid  gland  in  the  retnmiaxillaiy  fo»>i«i.  The 
rufterior  iralt  ni' thv  meatus  is  ivpresented  internally  by  the  alTm-h- 
nieut  of  the  menibrana  t\nnpa«i.  and  jioBteriorly  ir  comes  into 
ix'lation  witli  the  masloi<l  eelU.  More  fxtemally.  if  it<  separated 
fixim  tbe  base  of  the  sknll  by  rellular  air-Kpaees  (Hunnnnncatinjr 
with  tlu*  mastoid  celU.  the  iltstaiKV  betwepti  tlie  Iwo  |>art*( 
flepcnding  upon  the  de^"ee  in  whieh  these  spai-es  and  their  walls 
are  developed,  llie  j-onfenvr  wall  of  die  nieatntt  is  separated  by 
a  very  thin  plate  of  btme  from  tlie  mastoid  eelU.  and  is<  about 
1 2nn«.  difitant  trom  the  lateral  Biiui^.  fn  this  wall  is  seen  the 
tympano-maiitoid  fissnre,  and  the  mnstnid  rells  are  fiirther  oon- 
neuted  with  it  by  means  of  small  canals  eontninlng  irpggpln  and 
strandfi  of  connective  tissue. 

Mention  mu«t  also  lie  made  of  other  portions  of  the  temporal 
bone  which  correspond  with  various  parts  of  llu-  par.  Ulie  jn'iuim- 
f"S*(i.  for  half  of  its  r<:»of.  forms  the  jftour  of  tlie  tympanic  cavity, 
the  anterior  wall  of  which  is  a  portimi  of  the  carotid  canal ;  the 
Tuof  of  the  tympanum  is  funned  by  a  Uiin  plate  of  Ijona  on  the 
ipper surface  of  the  jieh-on*  f>oiiion.  external  to  the  /«;f»t?i  jt^lrotivm. 
fvid  near  the  angle  of  union  with  the  sipuinious  porti<in.  Hie 
»ai/erwr  bvrder  of  the  petrous  bone  Is  gi-ooved  for  the  jruywrror 
lt>trmal  oinun.  which  begina  at  the  bm?k  part  of  the  cavernous 
sinus,  and  receives  the  bUKKl  from  the  ophlhalmic  vein,  a  relation* 
(iliip  which  may  explain  Ihe  occajiional  development  «vf  ocular  and 
facial  symptoms  in  tln-omliosis  of  the  »i]nis  ft^mi  aural  <liseftse. 
The  inferior  petrt«sal  sinus  pasKeK  backwards  aloujf  the  inferior 
margin  of  Ihe  petrous  bone,  and  ends  in  the  lateral  sinus,  or  in 
the  internal  jugular  vein.  The  former  receive*  the  blood  from  the 
snp«rior  petrosal  sinus. 
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Oil  the  posterior  aurtiuw  oF  the  petnniH  jjortion  is  the  uarrrjw 
fisi-urf  for  ihi"  lujuifduchui  restH'idi.  Thii^  is  covciv<l  by  u  (iepifssed 
scale  of  bcnic.  and  is  tJitimtefl  three  lines  beliinci  the  internal 
aiiHitorj-  meatus.  'ITirtnigh  this  apertiii'e  purulent  secretion  Boine- 
tiinea  passes  into  the  eranial  eftvity  from  tlie  tympanum  and 
vestibule.  Another  smnll  aperture,  for  the  n/juailartug  coch{*'<t\ 
begins  in  a  trian^ilar  wider  <lepre!*sion  in  the  poBt^rior  boixler 
dfredly  below  the  iutenial  auditoiy  meatus.  ITiis  canal  passes  ni>- 
wjirds  and  tuitwards  tVinmjjh  the  substance  of  the  [jetrous  bone  tn  the 
aeain,  li/mfitni.  and  thmiigh  it  a  ounniuuiratiun  takes  place  between 
the  latter  and  tlie  subarm-hnoid  space.  At  the  base  of  the  skull, 
in  the  plate  of  boiu-  between  the  jn^nlar  foBsa  and  the  earotiil 
4-aiial,  is  a  small  tbramen  thi"oujrh  which  the  tterre  of  Jacoiftm 
(from  tlie  petnm«  ganglion  of  the  Kl'>»«<>-pharyngea])  i)awse8  to  the 
Tvnnpanum.  and  in  the  wall  of  the  i-arulid  ranal  h  a  small  opening 
fur  the  fiftnimtif  branch  of  the  carotid  plexuK.  ITn;  nuricnUir 
branch  of  the  vatjitg  pawes  in  a  grwve  and  foramen  in  the  jugidar 
fuHsa.  and  elnse  to  the  <'aTial  for  the  tensor  tympaui  muscle  U  a 
foramen  for  the  smuiU  ^iiperjindl  fmlrtrnti  iiert'e.  The  Mr-w  yifnr 
of  that  name,  from  Meckel'i!  gau^^lion,  through  the  Vidian  ne]Te, 
pOiisee  in  a  groove  on  the  anterior  surface  of  the  petrous  portion  to 
a  foramen,  the  /n'«/i4#  FitHopii.  and  ia  thus  couducte<l  to  the 
at|ueduct,  whei-e  it  joins  ihe  ganglifunn  enlargement  of  the  facial 
nerve. 

Tlie  tnimfM^neiit  of  the  meatus  \»  eontiinious  with  that  of  (he 
anricle,  hut  gradually  beocmies  tliinner  ojid  moiv  delicate.  It  is 
finnly  attached  to  the  wall  of  the  canal,  and  at  the  inner  fatremity 
it  is  stwtched  over  the  nn-inbrana  tympani.  of  which  it  forms  iJie 
ext*nial  layer.  It  is  ea»ily  detached  from  that  structure  after 
maceration  in  water,  or  when  decoin|Kigition  hae  iK-curred ;  (he 
cuticniar  liuing  of  the  canal  eon  then  bii  draMii  out  in  the  form  of 
a  tulw  closed  at  one  end. 

The  skin  of  the  external  meatus  exhihil^  certain  peculiaritiea  m 
4!ifferenl  paits.  In  the  cartilagiuoua  portion  and  on  the  roof  of 
that  part  of  the  osseous  meatus  which  is  formed  by  the  scpiomouw 
lM)ne,  it  ivsemhle*  the  ordinary  nrtegument.  Hut  in  theremaining 
larger  portion  of  the  oiwe<»us  meatus,  it  {k  very  thin  (not  more  than 
one-tenth  of  n  miHimeliv  in  thickness),  and  ihipcly  blended  with 
the  perioslenm.  wi  as  lo  fonn  a  shining  Hbn»iiH  mejobrane.  Xeitlier 
hairs  nor  glands  ore  present;  bnt  near  the  membrana  (ympani 
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ilu're  are  rows  of  vascular  papilln*.  imrallct  to  the  long  axla  of  thf 

In  the  cartilaginous  portion,  and  on  tlie  part  of  llic  otwwma 
meatn^  fomiPtl  by  tlw  wjuamou**  boiin.  tlif  skin  is  i-uppoi-tcd  by  tk 
thii-ki^h  and  firm  lavfi*  uf  eunnt'ctivo  tissue,  containiny  fat  celln, 
hut  with  papUlte  only  slightly  marked,      It  contflins  many  fine 
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M)D  hairs  and  sebaceous  glands,  which  open  into  the  tbltictes  ot 
Ihe  lattiT.  'I'he  etmctnres  peculiar  to  this  part  are.  linwevpr.  the' 
jto-called  cerumut^Aw  j/Zaji*/.",  whiub  arc  found  in  grt-at  abundance  at 
vnrj'ing  depths  from  the  surface.  These  g^landp  are  a  inodilicatiou 
of  the  sweat  ^hirdc,  an<]  an-  i^imilar  to  thufc  fimnd  in  t.lie  eyelids, 
'ITn-  duct  of  each   glauil  opi-ns  into  a  pit-like  Uepressitm,  w\\WV 


also  contains  a  niituito  hair  with  its  (tebareonR  glaudtt.     Tlie  waUs 
(»f  thest"  glands  ct^iisiwt  of  a  layer  of  ciiljiral  epitliplial  c«»11r.  and 
an    outtT   layer   of   ioajj^itudiual    Mnootli    uiut^ciitar    fibres ;    tin* 
cells  are  fillpd  with  many  browuish-vellow  jip-anulee.      Schwallir* 
states  that  he  haa  not  been  al)le  to  discover  any  fat   wilbin  thi* 
duct*  or   cells  of  tlie&e  plancU,  and   he    therefi)rp   thinks    that 
they  do  not  secivte  the   fatty  ronstituents  of  the    eeruiueu    nf 
the  ear.      Tliew.  he  e^^n^«ideI>.  are  fnnnwl  by  the  sebaceous  glaml^ 
of  the  hair  follicles,  within  whieh  fatty  nia't^es  are  easily  diwuver- 
able.      Tl^e   ivrnminnns   glands   are  theivfon*   wrongly   named  ; 
tliey  ai-e  really  sweat  glands  nuHlified  hi  a  peculiar  manner,  and  in 
all  probability  contribute  a  6uid  secivtitm,  euntainin^'  yellow   or 
bwvviiish  gi-annles  of  eolouriiif^  matter,  wbidi  is  mixed  with  the 
fat  >-ielded  by  the  ordinary  sebaeeotis  j^landR.     The  fart  that  both 
kinds  of  glands  open  intn  tin-  nanir-  tavity  explains  the  mixture  nf 
Ihe  Htx-retions.   The  number  i»f  thesw  glands  has  been  estimate<l  at 
from  one  to  two  thousand.      'Hiey  decrease  in  sixe  and  nural^er 
towards  the  menibrann  tynipani.      'Hie  mixed  secretion  is  calen- 
Inted  to  entangle  particles  of  dust,  and   to   prevent  them   from 
pas«iing  into  the  deeper  part  of  the  meatiict.     In  some  pei-sons,  the 
cerumen,  if  not  carefully  removed  from  time  tt)  time,  forms  hard 
masses,  more  or  Iessbk>cking  nplhe  canal,  and  interfering  with  the 
mmduction  of  sound  and  the  vibrations  of  the  membrana  tympani. 
The  meatus  in  the  new-bom  child  differs  in  many  respects 
from  the   same  canal  iu  adult*.      It  fomis  a  relatively  nanv-w 
elert,   compressed    frtmi   abtne   downwards.      "In  the  tVetns  the 
meatus  is  closeil,  its  lower  wall  Wing  in  contact  internally  with 
the   membrana  tympani.    and    extei-nal   to   it   M-ith  the   snperior 
wall.      Towards   the   end  of  ftetal    life   these   becijme    separated 
hj'  an   accumulation  of  epithelium,  or   vemix   caseosa,    in    the 
uu-atus.      This  is  first  found   at  the   inner  end    of  the    meatus. 
betM'een  the  floor  and  the  membrana  t>'m|»ani.  ...  At  birth,  the 
walls  of  the  meatus  are  either  in  contact,  or  the  cavity  is  fdled 
with  veniix  caseosa.  sn  that  a  child  is  bom  with  its  eai-s  praiti- 
cally  dosed."!     Kussmaul  states  that  the  n»o»T.  discoi-dant  sounds 
ma<le  near  a  new-tjorn  child  do  not  appear  to  disturb  it. 

According  to   Mr,  Symington,  the  meatus  in  the  new-born 

*  ZtfArfr^u'A  thf  Anatomie  </«r  Otiret,  S.  477. 

+  "Tba  External  AadHory  UeatUA  In  the  Chil.I."    J.  Hymlogtm,  Jonrmi  iff 
Antitemy  awl  Phyiioloit'j,  rol.  itix..  pnjfe  28. 
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child  IS  relativety  lunger  than  in  the  adult.  In  the  funner  the 
floor  measures  20mm.,  in  the  latter  it  is  26mm.,  or  Uttlo  more 
than  one-fourth  lonjjer.  After  birth,  the  leiigtli  of  the  meatus 
increases  very  slowly ;  the  opening  up  uf  the  canal  would  aeem  to 
be  accompanied  by  some  slight  diminution  in  it*  length.  "  It 
is  well  known  that  the  middle  and  internal  ears  are  nearly  as 
large  at  birth  as  in  the  adult,  and  the  aame  would  appear  to  be 
the  case  with  the  external  ear,  ao  tar  as  the  length  of  the  meatus 
is  concenied."  The  lumen  of  the  meatus  gi-adually.  but  very 
slowly,  inereaj^es  in  size  after  birth;  as  compared  with  the  length. 
it  is  relatively  narrow  in  the  infant. 

A  vertical  section  of  the  external  auditory  meatus  of  a  foetus 
in  the  ninth  month  »hows  that  the  tympanic  membnine  U  placed 
on  the  inferior  aspect  of  the  cranium,  and  in  a  plane  which  is 
almost  horizontal ;  attached  to  it  externally,  as  a  second  poi'tion 
of  the  ((uperior  wall  is  a  part  of  the  srjuamous  bone,  situated 
below  the  linea  temporaliij.  litis  area  (superficies  meatus)  is  the 
aole  representative  of  an  osseous  boundary  of  the  canal  in  the 
fcFtus  and  in  the  infant  up  to  the  end  of  the  fii-st  year.  In 
the  new-Iwni  infant,  the  future  osseous  portion  of  the  meatus  iii 
represented  by  fibi-ous  tissue,  into  which  of^sitication  ext«nd8  to 
form  the  greater  portion  of  the  osseous  walls.  This  membrane, 
which  might  be  called  the  fibrous  or  membrauous  tympanic  plate 
(Symington)  is  thin  at  birth,  but  becomes  thicker  and  firmer  in 
a  few  months.  According  to  Mr.  Symington^  the  meatus,  at 
birth,  has  an  osseous  roof  and  {Kjsterior  wall :  tlie  ant^iior  and 
inferior  walls  are  fibrous.  The  inneniiost  part  of  the  oeseoua 
meatus  is  tbrmed  by  the  tympanic  bone,  the  development  of 
which  commences  t^'  the  rapid  growth  of  the  anterior  atid  jh>»- 
teriur  tubercles  on  the  tympanic  ring  of  the  new-born  child. 
This  ring  is  impei*fect  above ;  the  gap,  l-2uun.  broad,  is  closed 
by  the  eurvetl  lower  border  of  the  s(|uamous  |Kjrtiou,  lo  which  the 
extremities  of  the  ring  are  united  before  birth.  The  ring  itself 
gradually  increases  in  depth,  and  fonns  on  osseous  tube,  tho 
ty-mpanic  bone,  wln'cli  I)ec;omps  united  behind  with  the  petro- 
mastoid  portion,  ami  is  separated  in  fi-ont  from  the  squamous 
part  by  the  Glaserian  fissure.  On  the  Inner  Iioi-der  of  the  tyni- 
pAuic  ring  is  a  furrow,  the  $vIcim  tipajMiniUciUf,  to  which  the 
mernbraua  tympani  is  attached.  In  the  process  of  ossification  of 
the  external  meatus,  an  apei-ture  often  I'emains  in  the  lower  and 
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anterior  wall  until  thi>  fiftli  year,  and  in  sonif^  caees  until  adult 
life.  After  birth,  the  plane  of  t)if  membrana  tympani  ^^rmlually 
"becomes  leps  and  less  htjrizuntal.  In  the  new-bom  rhild  it  makes 
an  angle  of  170°  with  the  enperior  wall  uf  the  mealut> ;  in  the 
adult,  the  angle  is  about  MO"^. 

VesfeU  and  A'errw. — The  lafjijest  artery  supplying  the  meatus 
is  derived  from  the  internal  ynaxillartf.  It  paHses  thrcmgh  the 
anterior  wall,  and  is  distributed  espt*cialiy  to  the  upp^-r  jxjrtiou 
of  the  canal  and  also  to  the  tynipannTii.  Other  twigs  supplying 
the  meatus  are  derived  from  the  j>osterivr  auriatUir  and  iemjioral 
arterufg.  The  rents  take  the  same  course  an  the  arteries,  and  dis- 
charge their  blood  iniu  tJie  external  jugular  vein. 

The  auricrdar  hraiich  of  the  atiriciiKi-temporal  nerve  of  the  Jijth 
pair  penetrates  the  anterior  wall,  and  is  distributed  to  the  canal, 
whicli  is  also  supplied  by  the  anri<nilar  branehea  of  the/«n«i  and 
tn^ttx  nen'ee.  The  brajioh  from  the  latter  comes  from  the  jugular 
ganglion,  and  enters  the  posterior  wall  of  the  meatus.  It  Knds 
one  or  more  twi|js  to  the  nifmbratm  tym]>aiii. 

Functions  of  the  External  Meatus. —The  auditory 
canal  conducts  the  sonorone  nbrations  to  the  tjTupanum,  and 
also  serves  to  protect  the  membrane  from  tneehaniral  injurj'.  and 
fipom  sudden  changes  of  tempemture.  AVhen  the  external  orifice 
is  closed,  sounds  communicated  thi-ough  the  atmosphere  become 
much  less  distinrtly  aiidiblo.  and  it  is  therefore  evident  that  the 
canal,  by  viiluo  of  the  air  that  it  contains,  conducts  to  the  mem- 
brana tympani  those  vihi-ations  which  pi"oceed  directly  from  the 
bounding  body,  as  well  as  thoee  which  are  reflected  into  it  by  the 
auricle.  But  the  canal  is  not  a  straight  tube;  it  presents  eevei'al 
cun-es,  and  its  diameter  varies  in  different  parts,  and  therefore  it 
is  almost  impossible  that  any  vibration  should  impinge  upon  the 
vxevxln-aixfi  tifinpimt  without  first  striking  the  walls  of  the  canal 
and  undergoing  reflection,  llie  intensity  o(  the  vibrations  is 
tbus  diminished ;  but  the  cai-tiloginous  and  osseous  walls  of  the 
canal  aid  in  the  oondoction  of  pound  by  ti-ansmitting  the  vibra- 
tions comnuniirated  to  the  auricle  and  the  hones  of  the  head. 

Wlien  the  meatus  is  closed,  a  remarkable  change  is  pmduced 
in  the  jMTWption  of  those  sounds  aud  noisfs  which  mv  conducted 
exclusively  or  mainly  through  the  bones  of  the  head  to  the  internal 
ear.  If  one  meatus  be  slopped-up  with  the  finger,  and  a  vibrating 
tuning-fork  be  placed  between  the  teeth,  the  sound  is  heard  more 
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distinctly  on  the  stopped-tip  side  than  on  th«  othpi':  ami  if  both 
oiitiees  be  elost:<l,  the  isuuiid  is  more  distinct  than  when  they  are 
open.  Similar  diffei-encee  are  also  observed  when  sounds  are 
proeluced  in  the  larynx;  in  both  (!aa*«  the  inrrejwed  intensity  ia 
4lue  to  tlie  resonance  of  the  air  contained  in  the  meatus.  It  has 
indeed  been  supposed  that  the  diflereuce  is  only  imaginary ;  but 
it«  ivality  can  be  demonstrated  by  another  experiment.  If  a 
vibrating  tnuiug-fork  hv  hoM  agninsit  thi*  upper  incisMjr  teeth  until 
the  Bonnd  is  no  longer  heard,  and  the  meatus  be  then  closed,  the 
pePL-eption  of  the  sound  returns.  Tliere  must  lie  a  real  iuLTease  in 
the  iutens.ity  of  the  sound,  cau&ing  the  latter  to  become  once  more 
audible ;  though  the  manner  in  which  rticH  resonance  is  produced 
cannot  be  clearly  demonslratH.  It  is  p()ssible  thai  the  vibratioaa 
of  the  raembrana  tj-rapaui.  transmitted  to  the  air  in  the  external 
meatus,  aid  in  increasing  the  loudness  of  the  fwund.  Wlien  the 
CAnal  i«  open,  there  is  no  olwtacle  to  the  escape  of  the  sonorcius 
vibrat{ou».  and  tJieir  force  ia  considerably  dimiuiahcd ;  when  it  is 
closed,  tbey  will  communicate  their  vibrations  partly  to  the  walla 
of  the  canal,  and  partly  to  the  object  which  closes  it.  Tims  the 
ribrations  would  i-etani  to  their  atarting-pnint,  the  tnemUraua 
ii/mj/ani,  and  swell  the  number  of  the  impulses  communicated 
thereto,  and  npcetwarily  increase  the  effect  produced  upon  the 
8'jun<l-])erceiving  ap])aratus.  Tlija  explanation  is  base*!  upon  the 
«nppo»itton  that  sonorous  nbrations.  tranemitted  to  the  organ  of 
hearing  thnnigh  the  boiieB  of  the  head,  are  communicated  by  the 
merobrana  tympani  to  the  air  in  the  ext-t^mal  meatus.  PoliT/.er, 
the  last  edition  of  his  work,  states  that  the  increase  In  the 
lisation  of  sound  noticed  when  the  external  meatus  is  closed  is 
due  to  three  causes,  viz.:  (1)  increased  restinance  of  the  external 
meatus  ;  (2)  reflection  to  the  memlrrnrui  fiimjinni  and  os»{cks  of  the 
sonorous  vibrations  which  are  commniiicated  by  the  cranial  boneii 
to  tjie  air  in  the  external  meatus;  (3)  alterations  iu  the  t-eusion  of 
the  niembrana  tympani  and  ossicles. 

Tlie  manner  in  whidi  the  experiments,  as  above  described,  ara 
milLKod  in  tlie  diagniwis  and  prognosis  of  certain  aural  dijH^aaes  will 
In*  diMcnssefl  in  the  chapter  nn  the  Examination  of  Patients. 

Under  normal  conditions  the  pui-face  of  the  meatus  is  coated 
with  cerumen  or  ear-wax.  the  mixed  secivtion  of  the  so-called 
ceruminnus  and  sebaceous  glands.  WTiether  this  secretion 
robsen''es  any  acoustic  purpcwes  is  a  doubtful  point.    TW  ^act 
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that  wheu  the  »ecretioii  is  absolutely  wanting,  hearing  power  is 
impnii*e(l.  ami  tinnitim  id  (tometimes  rcmiplaim-d  of.  has  led  to  the 
Biippwitioii  llmt  the  cerumen  may  piweiit  confused  vibrations  of 
the  walls  of  the  meatns  and  the  production  of  that  roaring  ttuuud 
which  air  cau:*ea  when  llowing  into  a  hhell. 

Removal  of  the  ceruminous  secretion  is  aided  hy  the  uiove- 
meutai  of  the  jaw,  and  is  often  effected  by  various  manual 
Operati(tn«.  The  shape  of  the  i-artila^iioiia  portion  of  the  canal. 
in  which  the  secretion  is  principally  fornu-d,  tends  to  facilitate  itft 
extnision.  Dr.  Burnett  points  out  that  as  the  wax  increases  in 
tpmntity,  it  must  necessarily  "  slip  into  a  broader,  which  is  an 
outer,  plane  in  the  external  auditor}'  meatus,  and  thus  at  last  it 
may  be  found  at  tlie  mouth  of  the  auditorj'  cAnal."  When  in  this 
poriition  it  is  more  freely  exposed  to  the  action  of  the  atmosphere, 
and.  beroniin^  drier,  is  more  easily  detached.  It  is  possible  that 
the  outwarfl  j^rowth  of  tlie  skin  r>f  the  external  meatus  may  help 
to  force  out  the  ceruminous  secretion.  The  effects  of  its  undue 
accumulation  and  retention  will  W  descriJjed  iu  a  subsequent. 
chnpt«T. 

Development  of  the  Ear.— ^The  mcwt  impoi'tant  part  of  the 
organ  tif  heaving  originates  from  the  epiblast.  a  special  involution 
of  which  forms  the  essential  nervous  apparatus  and  the  epithelial 
lining  of  the  membranous  labyrinth,  llie  niesohlastiu  tissue  la 
the  source  whence  the  Kbrous  sulMtanceof  the  internal  ear  and  the 
bony  |mrta  aiv  developml. 

The  uwlitory  sac  lirst  a}}peai-s  as  a  shallow  depreitaion  iu  a 
tliickened  portion  of  the  epiblast,  in  the  region  of  the  posterior 
brain-vesicle.  Hie  depi-ession  gradually  deepens,  and  its  ai>t*rtui*e 
towar<ls  the  sui'face  rapidly  hoitows.  the  pruccs.^  resulting  iu  the 
formation  of  a  flask-shaped  vesicle,  which  is  situated  oppi^site  the 
dorsal  end  of  the  hyoidean  arch.  In  a  sulmetpient  stage,  the 
a|ierture  becomes  closed  externally,  aiul  the  neck  or  stalk  of 
invagination  persists  as  the  aquicdnctua  vestibuli. 

The  formation  of  the  lalt'ral  and  lower  parts  of  thi"  face, 
including  the  auricles  and  tympano-Eustachian  passages,  is  closely 
connecte*!  with  the  development  of  the  subcrainal  paire  of  processes 
lieruied  the  visceral  arches.  Between  each  of  these  arches  is  plw^d 
on  each  side  a  cleft,  wluch  runs  tlm)ugli  the  wall  of  the  Ijody 
from  the  external  surface  into  the  cavity  of  tlio  pharjnix,  thus 
rendering  the  epiblast  continuous  with  the  hypoblast.    Tlie  first 
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oftbeae  clefts,  the  k'jo-maiuUhalar,  is  the  seat-  of  tht;  fcjrmation  of 
the  Eii8t,achian  passag^e,  and  cavity  of  the  tympanum  i]it<'nially, 
while  the  meatus  aaditoriua  itf  developed  externally  rovmd  the 
dor^  part  of  the  cleft  by  the  outgrowth  of  tlif  neiglibtmriiig 
putd  of  the  two  arches ;  the  membrana  tynipani  growing  up 
Isetween  them.  The  external  auricle  is  developed  troni  the 
intcfruineut  behind  the  meatus  (Quniii). 

The  cartilage  of  the  fiit^t  or  nut-iufUmiar  visceral  arch  attains 
a  considerable,  size,  and  remains  vifiible  in  the  human  fcEtus  uji  to 
tlie  sixth  or  seventh  month ;  its  proximal  portion  is  converted  into 
the  mnllevA.  The  second,  or  Iiyoid  visceral  arch,  contains  in  it» 
proximal  portion  the  cartilaginous  matrix  of  the  iVicur,  which 
becomes  articulated  with  the  head  of  the  malleus,  formed  in  the 
adjacent  pniximal  part,  of  the  niandibnlar  arcOi.  Tho  staj^ex  ta 
develo|ied  from  cartila^t^  belonging  to  the  audJt-oiy  capsule. 
During  fit'tal  life,  the  t^nnpanic  cavity  is  otrcupied  by  connective 
tissue  in  which  the  ossicle**  are  imbedded ;  nfter  respiration  lias 
been  established,  this  tissue  ifcetles  before  aii  expansion  of  the 
mucous  membrane  (Quain).  The  condition  of  the  tj-mpauum  at 
birth  n^ll  be  subsequently  referred  to. 

Two  very  different  sets  of  jirocesses  take  plftL'«  in  the  develoj>- 
ment  of  the  organ  of  hearing.  The  first  set  comprises  those 
belonging  to  the  formation  of  the  tATiipano-JSustaohian  passages, 
and  the  acresson,*  parts  of  (he  middle  and  external  ear.  Tlie 
second  iuclurles  ihove  changes  which  ara  connec-tefl  with  thi) 
formation  of  the  nervous  structure  or  labyrinth  of  the  internal 
ear.  TTiese  latter  changes  occur  more  immediately  in  the  prlmaiy 
libla^ic  vetiicle.  and  in  the  nervous  fh-nieiitti  derivril  from  tlie 

InllAT^'  centre,  the  auditory  capsule  being  developed  from  the 
I's'rblfthtlc  wall. 

The  t'jmjHvno'Emiachian  jm^gmje  is  fornictl  from  a  diverticulum 
of  the  pharynx,  persisting  as  a  blind  recess  (the  Eustachian  tube), 
and  dilating  distally  into  a  <'lianilier  (the  t}'mpanic  cavity)  which 
partially  surrounds  the  utrieulus. 

The  eaftemtd  muliionj  ineKfai/  curresponda  to  the  lower  section 
of  the  epihla«tic  portion  of  the  oi-iginal  hyo-mandibwlar  cleft,  and 
is  formed  principally,  if  not  entirely,  by  the  outward  gixiwlh  of 
the  surrounding  tissue  in  such  a  manner  as  to  leave  a  deep  tube. 
Tlie  auricle  is  gradually  deveIope<l  as  a  small  flap  in  connection 
with  the  integument  on  ihe  pmU^rior  margin  of  the  first  x-isceToi 
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cWfc.  Con^nital  iualforniatioii»  of  the  external  ear.  xnth  occttision 
of  tli«  meatus  aud  gieattr  or  less  imperfection  of  the  tympanic 
apparatus,  are  "observed  in  connection  with  abnormal  development 
of  the  deeper  parta  of  the  first  and  second  viscera!  arches  and 
interniecliate  clclt  (Quftin). 

The  memln-dna  tymjmni  and  the  ttfmpanie  rituf  are  developed 
close  to  the  external  Biirfar^,  and  at  an  early  period  the  membrane 
almost  completely  closes  the  tloraal  |X)rtiou  of  the  hyo-nmndibular 
cleft.  The  epitheHum  covering  its  outer  surface  is  of  epiblastic 
origin;  internally  Ibt?  luembraue  is  lined  by  pliarvngeal  h\'poblagt. 
while  its  fibrous  and  vascular  pai-ts  ai-e  of  mesoblastic  origin. 

The  Ijfilnjnnih. — After  the  cloBure  of  the  primary  otic  vesiele, 
fls  above  described,  various  niodilicatious  occur  in  the  shape  of  the 
cavity,  indicating  the  formation  of  the  various  parts  of  the  laby- 
rinth. Its  swollen  portion  is  modlfietd  so  as  to  fonn  the  utriculus 
and  the  semi-ciividar  canals,  while  a  ventral  diverticulum  is- 
developed  into  the  cochlea  and  the  sacculus  hemisphericus.  Ilie 
narrow  part  becomes  tubular,  and  rfniaitm  in  the  substance  of  the 
petrous  bone  as  the  aijueduct  of  the  vestibule. 

llie  fvo  miierior  sejni-circtUar  cawUx  (frow  out  from  the  lateral 
wall  of  the  vesicle  as  two  flattened  processes;  these  are  converted 
into  tubes  open  nt  both  ends,  and  subsequently  betwme  elongated 
and  actpiiiv  un  ajupullary  dilatation.  The  horuoii.tnl  seyni^ciTcular 
canal  is  developed  somewhat  later  in  a  similar  manner. 

^Hie  iKuly  of  the  primitive  vesicle  persists  as  the  v«gWmie  or 
vlricutiui',  but  a  smaller  portion  of  the  vesicle  near  the  cochlear 
canal  is  cut  oflT,  and  forms  thn  saccute.  A  constriction  also  takes 
place  in  the  vesicle  between  the  latter  and  the  coi;hlear  canal, 
and  finally  these  two  cavities  cftmmunicate  only  by  a  narrow 
jHirtion,  the  eajuilU  reunieiuf.  Tlie  separation  of  the  saccule  from 
the  utricle  also  leads  to  the  division  of  tho  end  of  the  recessus 
labyrinthi  into  two  tubes,  one  of  which  communicates  uith  each  of 
these  cavitiee. 

The  cochlea  consist>s  of  a  helicoid  spiral  tubo  developed  as  a 
simple  proceea  from  the  inferior  end  of  the  auditor^'  \-e8icle.  The 
tul»e  is  r<»ile<l  upon  itwdf  from  left  to  ri^lit,  forming  at  Ia«t  two 
and  a  half  turu!>,  and  nu  the  hollow  side  of  the  sjiiral  a  donble 
ridge  of  thickened  epithelium  gradually  appears ;  at  a  later  stage 
tht«  ridge  is  converted  into  the  organ  of  Corti,  and  the  stnictnres 
ixmnected   with  the  lamina  spiralis,     llie  various  stages  iu  the 
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development  of  the  cochlea  in  the  higher  forms  are  permanently 
retained  in  the  adults  of  various  lower  animals. 

The  periosteum  and  the  Ijmiph-spaces  around  the  labyrinth 
are  formed  of  mesoblastic  tissue.  In  the  cochlea  two  longitudinal 
lymph  spaces  are  formed,  the  dorsal  of  which  (scala  vestibuli) 
communicates  with  the  vestibule,  and  at  the  apex  of  the  cochlea 
is  continuous  with  the  ventral  space  (the  scala  tympani),  which 
terminates  blindly  at  the  fenestra  rotunda.  The  cavity  (scala 
media  or  canalis  cochlese)  lying  between  the  two  scales  is  the 
sensory  portion  of  the  cochlea,  and  is  alone  lined  by  epiblast. 
The  scalee  and  the  bony  labyrinth  are  protective  structures 
(Haddon). 

While  the  above-described  changes  are  in  progress,  a  deposit 
of  cartilage  takes  place  in  the  auditory  capsule  surrounding  the 
vesicle,  with  ossification  as  a  further  stage. 

The  auditory  nerve  is  developed  from  the  hind  brain,  and 
grows  through  the  mesoblast  towards  the  otic  vesicle.  It  pierces 
the  auditor}''  capsule  in  two  main  divisions,  vestibular  and 
cochlear,  the  latter  of  which  is  remarkable  as  having  some 
ganglion  cells  in  its  growing  extremity  at  a  very  early  period  of 
its  development. 
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Thb  SooicD-(-0»ri>PcnHB  Appahati^s  {contmHed). 

Thb  Middle  Ear  ob  Trypixtru. 

^ositioD,  Contents,  and  Boundaries  of  Tympanuni— Sleitibrana  Tyrapanl^ 
its  Sixe,  Direction,  Colovir,  and  Structure-  External,  Middle,  find 
internal  Layers — Shrapnell's  Membrane — Vcescleiand  Xencs — Inner 
Wall  of  TympannTn—The  Posterior  Wall— The  Anterior  Wall— The 
Roof  or  Cranial  Wall— The  Floor  or  Jugular  Wall— Dimensions  of 
the  Tympanum— Fiujctions  of  the  Mcmbroua  Tympaai— The  OBsicleB 
— ^Their  Ligameala  and  Artietilations— Movements  of  the  (►saiclcs — 
Muscles  of  the  Tympanum,  the  Tensor  Tymponi,  and  the  Stapedius— 
Lining  Membrane  of  the  Tympanum— The  Tympanum  in  the  Fcetus 
— VeaselB  and  Nen-e-s  of  the  Tympanum— The  Eustachian  Tul>e,  its 
OMeons,  Cartilaginous,  and  Membi-anous  Portions— Miicoua  Mem- 
brane-The  IliaryniLTcal  Opening— The  Eustachian  Tube  in  Children 
-Muscles,  Fascia;,  and  Liganicnte  conneet<Kl  with  the  Tube—'Wsaeli 
and  Ncrvips — Functions  i>f  llie  Tym|tanum  and  ICustachian  Tube— 
The  Ma*iU)id  Portion  of  the  Temporal  Hone;  the  Mastoid  Celte, 
Defloription  aud  Function. 


THE   MIDDLE   EAK   OU  TiMPANCM. 


* 


The  Middle  Ear,  Tympamun  or  Tympanic  Cavity,  is 

a  nan-ow  irrp<;pilar  ^yaci\  lilli-d  with  air,  in  ihi-  bultetaiite  of  the 
temporal  bone,  ami  iiilerpoged  U-tween  the  external  meatus  and 
tlie  labyrinth  fKi{?.  K  pag*^  ^)-  1»  front  it  toinniunicalos  with 
the  iiharjnix  by  the  Eustachian  tuU-;  Ijchind  it  opens  into  the 
maeloid  cells,  which  are  also  fillerl  witli  air ;  while  extended  acroftB 
if  is  a  (haul  of  email  movable  boiif*.  which  pla<e  iti»  outer 
boundary,  the  meml>rana  tifinjuni,  \n  conmmnic-ation  with  the 
eound-perrei\*ing  apparatus.  The  bones  are  connected  I\v  Hga- 
nienta  and  are  morwl  by  two  niinnte  nuisuloB ;  and.  in  addition  to 
these  strnctnreB.  the  tj-mpaniuu  ixfntaing  vessels  and  nerves,  some 
of  the  latter  being  distributed  to  the  contents  of  the  cavity,  while 
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olhereonly  pass  through  it.  The  tympanxim  is  compressert  Irom 
wilhout  inwards,  its  gmallest  measuretiieiit  btMng  iu  that  ilirtrtion. 
It*  walls  ai-e  not  everj-where  clearly  dellued,  but  it  is  possible  to 
distingnish  (1)  an  external  or  tympanic  wall  ;  (2)  an  internal  or 
Ubvrinthine ;  (3)  a  postericjr  or  mastoid ;  (4)  an  anterior  or 
Inb&l;  (5)  a  roofer  cranial  wall;  and  (0)  a  floor  or  jngular  wall. 
The  txfemal  wall  is  fomied  by  the  niembrana  t\-mpani  and  a 
fiuiftll  framework  of  bone.  Above  and  in  front,  the  ot^neoua 
margin  is  interrupted  by  a  small  notch,  across  the  mouth  of  which 
the  raemhrane  is  extended.  In  form  the  menibrana  tympani  is 
netflf  oral,  but  it  is  wider  above  than  below  ;  it^  shape  and  size 
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Onm  StmAO.  or  ths  Lktt  TTMPjtxic  UsMOiijrs  or  u  kowr,  Bxuiwtai.    (/WtlnrO 

•,  Scfcmmt  of  IjTRipaiilc  membrane  lylnx  In  Iront  nf  Iiaii'11«  oI  riaIImu  ;  A,  pr«terIor  tccmrnt  of 
ijnpuiWmeinbntnc;  n,  txTrviiilty  <>t  bitnillc  of  nmll^tit  ^ /,  ■tutfrrior  luM.  And /',  i>i>rt«-rior 
foU;  S.  Sbrapncll'tDanbruie;  *,  f4u>rt  prvcafot  niallrn*-,  a.  lutig  pniutwol  iDCiu. 

depend  upon  the  form  of  the  Oftseoii»  fraiiiework  in  which  it  is  set. 
In  itH  greatest  diameter,  from  alxive  ()l>lit|uely  dowiuvanls,  it 
measures  ueai-jy  one  centimetre,  or  two-fifths  of  an  inch,  while  ite 
Iar^*pt  transverw  nieai=nrenient  is  nboiu  eight  nnlllmetres.  Its 
thickness  is  estimated  at  one-teiitli  of  a  niillimetiv.  Tlie  plane  of 
the  nipmbrane  is  by  no  mean»  perpendicular  to  the  axis  of  the 
meatus,  but  forms  then-wiTh  an  angle  of  alxmt  75".  su  that  the 
external  surface  of  the  membrane  look*  obliquely  domiwards 
towanls  the  floor  of  the  meatus,  and  also  somewhat  forwar-ds.  To 
the  inferior  wall  of  tlie  eanal.  the  membrane  is  inclined  at  an 
■angle  of  alwut  4-5',  while   with  the  superior  wall  the  trtigW  oi 
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incHiiatiou  is  about  I-IO*^.  These  measureinejil's  va^)^  however,  in 
diifeiviit  subjects,  on  acit>uut  of  rlie  variations  in  the  relative 
lengthif  of  the  osaeuus  walla  ot'  tl»e  uieatus.  Thi»  longer  the 
auteiior  and  inferior  walls,  as  compared  with  the  posterior  and 
superior,  the  grt'ater  will  lie  the  c^bliquity  of  the  membrane. 

T]\e  menibmna  tynipani  is  somewhat  cunrave  externally,  and 
presents  just  below  its  centre  a  decided  depression,  the  so-called 
umbo,  corresponding  with  th«  lower  end  of  the  handle  of  tho 
malleus  which  is  inaerted  between  its  layers.  Owing  lo  the 
tractiun  exerted  by  this  bone,  the  membrane  is  drawn  iuwardii 
and  rendered  tense.     When  looked  at  from  the  external   meatus. 


Vm.  r. 

Al  8r»r*c«  w  T««  Lkft  SCKMmuiiA  Tvmp«si,  Bxiamwi.    [IWflwr.) 

«.  llfMtlof  Ihe  tlMllffiM;  A,  wok  of  lb«  nwltetu:  *:,  lrn<lon  ot  ibt  tMtM>r  lyiii[anl  u\A  ftDt^rlor 
fuM  o(  tli»  m«inb«B»  tymiMnl  i  rf.  intvHur  rxtrvmliy  o*  tlit  baiiillc  nl  thf  qlhI1pii»  ;  *,  uiU" 
riur  i-Htloo  o*  tlM  cwmbmiw  tjtnpanl :/  ito»t«riot  fuUl  .4  l)i«  nirnihnii«  trmimnl  ami 
cbnnU  tyroi«nl  i  jf.  l«cu» ;  A.  >li.>rl  procvw  ot  Utr  Inciu ;  i,  long  prtwvN  ol  Um  Incut 

the  membrane  presents  the  appearance  of  a  shallow  funnel,  the- 
expHn(k*<l  iwrtion  of  which  bulges  out  somewhat  in  front  and 
beluw.  The  more  Iranspai-ent  the  membrane,  the  less  noticeable 
is  the  bulging,  but  in  cnaes  of  opacity  the  funnel-shaped  depression 
becomes  very  nuuiifest.  The  handle  of  the  niallens  is  diwcted 
from  above  and  in  fr<mt,  downwanls  and  backwards.  So  far  as 
it  exteiids,  it  divitie?  the  surface  of  the  membrane  into  two 
portions,  anterior  and  posterior,  the  loruier  being  the  smaller  of 
tlie  two.     At  the  anterior  superior  part  of  the  membrane,  near  the 
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osseous  nmrg'iii.  Is  a  snmll  projection,  causwl  by  the  short  process 
of  tha  nialleuB,  which  h  applied  to  its  internal  surface.  Extending' 
becknards  and  fonvarcU),  fnnn  this  projinrlion  towartU  the  circum- 
ference, are  two  folds,  and  within  these  and  etarting  from  the  sanit* 
point  are  two  short  ttriff  or  lines,  whith,  with  a  tiny  portirm  of  llie 
oaeeuus  margin,  are  the  boundaries  of  Shrapnell's  membrane,  or 
the  memlrrwus  jl'uxidn. 

TTie  colour  of  the  membrana  tympaui  presents  several  normal 
variatioTifl,  dne  for  the  most  part  to  tlie  ages  of  tlie  mdividiiaU  in 
whom  it  is  examined.  Tlif  colour  also  varies  according  to  th& 
source  of  the  light  empIoj-e<l,  and  the  tint  of  the  skin  of  the 
meatuji.  In  chihlren,  the  membrane  pres^enta  a  dull  white  tint, 
otring  to  the  thickness  of  the  epidermal  layer ;  in  arUdts.  the 
colour  is  pearJy  gray,  to  which  a  slight  tinge  of  violet  and 
bro>\'ni8h  yellow  is  sometimes  superadded;  in  old  age,  it  bet^oru'S 
whitish  and  more  or  less  dnll.  In  the  anterior  portion  of  the 
membrane  is  a  bright  triangtdar  spot  extending  from  the  umbo 
downwards  and  forwanls.  Tlie  apex  of  tliis  triangle  it*  alxive  and 
the  base  below,  but  the  brigiitue!*8  does  not  extend  quite  so  far  as 
the  circumference  of  the  inenibrane.  The  peculiar  brightness  of 
this  spot  is  probably  due  to  the  vertical  direction  of  this  portion 
of  the  membrane ;  the  rays  of  light  are  reflected  dli-ectly  towai-d* 
the  eye  of  the  obsenev.  The  appearance  presented  by  the 
external  surface  of  the  membrane  will  be  again  refeiTed  to  in  the 
chapter  on  the  Examination  of  the  Ear. 

The  membrana  tympani  consists  of  three  layers^au  external, 
middle,  and  internal.  The  exteniuil  la'jer  is  derived  from  the 
cuticular  lining  of  the  canal,  and  is  made  up  of  epidennic  cells 
resting  on  connective  tissue  in  which  the  tympanic  vessels  and 
nen'es  ramify.  TTierf  are  no  papilla*  in  this  cuticular  lay+r,  but 
beliiud  the  handle  of  the  malleus  a  few  glands  have  been  detected. 
A  relatively  thick  band  of  connective  tissm-  passes  from  the  upper 
wall  of  the  meatus  over  the  middle  layer  of  the  membrana 
tympani  as  far  as  the  umbo,  and  parallel  to  the  handle  of  the 
malleus. 

The  miihlle  faifer  (lamina  propria)  of  the  membrane  is  strong 
and  fibrous,  and  is  attached  through  the  mp<linin  of  a  still  denser, 
almost  ligamentous,  portion  to  the  bone,  which  pivsnnts  a  distinct 
rim  for  its  reception,  except  at  the  upper  part.  This  coat  consists 
of  fibrous  lamellte  running  in  different  directions  ;  many  Wnds  o? 


fibres  are  Been  to  converge  tovenrda  the  centre,  while  othei?  take  a 
■circular  course.  Tlie  former  commence  in  the  periosteum  of  the 
meatns  and  in  the  thickened  portion  at  the  circumference  of  the 
■nienihrftne,  and  pass  towards  its  centif,  where  they  are  inserted 
into  the  handle  of  the  mnllene.  More  internally  situated  are  the 
•ciwular  fibres,  which  are  closely  connected  with  the  internal  layer. 
and  arise  partly  fr<im  the  ligamentous  ring  and  partly  from  the 
substance  of  the  membrane.  Some  are  inserted  into  the  handle 
■of  the  Tiialleufi,  others  into  the  circumference  of  the  membrane; 
•n'hile  another  set  blend  with  interlacing  fibi-es.  'Hie  circular 
fibres  are  most  abundant  near  the  circumference;  tcM-ai-ds  the 
■centre  they  become  thinner  and  fewer.  The  handle  of  the 
malleus  descends  between  the  radiating  and  the  circular  tibres. 
In  arldition  to  the  two  layers  just  described,  two  other  &etfi 
•have  been  discovered,  and  named  respectively  d^cemlimj  and 
rfioret!Cf*n-t  fibres.  "Xhe  former  are  external  to  the  radiatinp 
)re«,  aiul  pass  from  the  upper  segment  of  the  ligamentoui^ 
ring  towards  the  handle  of  the  malleus.  The  arborescent  oi- 
■dendntic  fibres  aiv  most  abundant  in  the  posterior  part  of 
the  membrane  ;  they  arise  near  the  periphery,  and  each 
■tiivides  into  several  branches  which  run  in*egularly  and  in 
■different  directions,  passing  over  a  greater  or  less  extent  of  the 
membrane. 

llie  itUertml  layer  of  the  membrana  tympani  is  formed  by  the 
nnicous  membrane  of  the  tympanic  cavity,  and  consists  of  pave- 
ment epithelium  and  a  thin  layer  of  conneirtive  tissue,  it  is 
extremely  delicate  near  the  renti-e  of  the  membrane  ;  towards  the 
■peripherj'  its  suriiice  is  studded  over  with  villous  projections  or 
papilhc.  Further  reference  xnll  be  madt*  to  this  layer  in  a 
«ub6e<iuent  paragraph. 

The  peripheral  portion  of  the  membi-ana  tympani  is  consider- 
ably thickened  and  strengthened  by  the  so-called  nnnvhi* 
temiinonHn.  or  ligamentous  ring  of  connective  tissue  with  closely 
suTonged  fibres  and  cartilage-cells.  This  ring  serves  to  connect, 
the  mombi-ane  with  the  surrounding  bone,  and  fmm  it  many  of 
the  fibres  of  the  middle  layer  take  their  origin.  It  is  deficient 
above,  and  16  far  more  conspicuous  on  the  interna)  than  on  the 
external  surface  of  the  memlirana  tympani. 

Above  the  sitoil  process  of  the  niaUeus  there  is  a  small  segment 
■of  the  membrane  which  differs  considerably  from  the  remainder  in 
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being  looser  in  t^xtui-v  aud  less  resistunt.  It  is  bounded  below  by 
two  strife  or  lines,  and  above  by  tin*  margin  of  a  notch  in  thw- 
rinjf  uf  bone,  ThiH  ao-<:aUe<l  memhrana  jlaccuin.  or  Shrapnell's- 
uicmbrane.  is  composed  of  the  outer  and  inner  layers  of  the- 
niembrana  tynijMini,  the  middle  layer  heing^  altogether  absent  or 
represented  by  only  a  few  fibres.  The  annulus  tendinosus  Is  also- 
wanting,  llie  metHhrana  jtacciila  sometimes  projecta  towai'ds  the 
n-nipanic  caWty  and  wmietinies  bulges  out  towards  the  superior 
wall  of  the  meatus.     It  is  stated  by  some  authorities  that  a  small 
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Flu.  8. 

Sktiuk  iimoL't-n  a  Prntrinif  or  thk  ttnAMBXTCii a  Kixo  uf  tbl  Tvhpuio  Huiiiiuvk. 
Ajiif  or  TUK  Mircutis  HuiHKAXiL  cuoLiitiiiKii  rxoK  thk  CAt-iTr.    x  &U. 

(&A(nilte,  a/Ur  Jtnixntr.) 

t  rUiltfOMl  rplllKUsI  mll»  at  tli«  munma  lnyn-i>l  ttif?  tyni[NnlD  nirmhKur:  3,  HlUtml  epl- 
ihrllura  irf  ihf  miuyiiii  nu-rnhnne  ot  thr  I)|piin<^i]tuiii  rlnjc ;  S.  iipot  at  whlcli  u«ie  form  of 
•pltb'lliin)  IMMM  Inui  Ihe  olh«r  :  t,  dnniUr  Itbr**  ol  tb«  tl^moiiloui  rli>||,  tllviitnl  tnui*- 
rcncly  ^  &,  nwUatlnit  tlt>r*«. 


foramen,  capable  of  admitting  a  bristle,  exists  in  this  membrane 
undnr  normal  «)nditions. 

Tlie  membrana  tympani  is  supplied  with  blood  from  the  vesteh 
of  the  external  meatus,  imd  of  the  tympanic  ranty,  and  a 
romplete  capillary  network  exists  in  the  fibrous  layer.  Tlie  diH*p 
auricular  artery,  a  branch  of  the  int«'nml  nuixillary,  ^ves  off  small 
twtj^  to  the  external  surface,  while  those  from  the  tympanic 
carity  art*  derivwl  from  a  branch  of  the  same  arteiy,  ijassiii;,'  in- 
wards tbrrjugU  the  (ilaserian  lissure,  and  alpo  from  a  brancli  ot  the 
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gtylo-mastoid  arter\-.  Tlie  veins  of  the  outer  layer  pass  into  the 
external  jugular  ;  the  remainder  discharge  their  blood  partly  into 
the  plexus  surrounding  the  Eustachian  tube,  and  partly  into  the 
lateral  sinus.  Lj-mphatic  vessels  ramify  iu  all  the  three  layers  of 
the  membrana  t^mipani ;  on  the  internal  surface  free  openings  are 
said  to  exist  in  these  vessels. 

The  nerves  are  derived  mainly  from  two  sources ;  a  branch  of 


Fio.  9. 

A  ftlKl  R.  THK  MklilAL  W^LI.  IIF  THK  Lkft  Tvmpam'm. 
Tn-lcv  (hi;  lutuml  liir.  {.Sekicalbt.) 
i.b.c.d./,Thv  tirmpAnum  proper;  c  d.  e.  m'«it>tii  Fpityiiiptinlrii*  (ailltiu  sd  antrum);  1,  tbe 
OMMm*  tulte;  'J,  •rnil-rmnklfor  the  t<rn»urtrinp)int ;  :t.  tlwr  procPMiu  ctvhhArtfoniila ;  4.  tbe 
nuctoid  sntnun ;  \  tb«  fpcvmiu  f  pit.vinp<iiik-u*,  with  the  sntooth  con\-exit  j-  comtpoaMag 
withtheftmpuIhFof  tbe«xtertw]mn<lmnterlor  Kiiii-cirvuUr  caiUkU;  A,  promlnvoce  nuted  ty 
ranftl  lur  facUl  nerve  ;  7,  Aperture  in  the  UcM  ttuyil :  !*,  coune  of  the  facial  cwwl  oulalde 
the  t5Trip>iiutn.  shown  by  a  dut«*l  Hue :  *,  einlnentia  ibtpedil,  »iUi  the  opeulng  (or  the 
»tapediui  miiBcle:  10,  pehi*  ovalii  with  the  ff  iieMrw :  11.  *tmn  lympani;  13,  foMUla 
nliinila;  13.  the  i»<omuntory ;  It,  vprniiifc  hito  the  tynipaniuu  u(  the  lower  pofthm  of  tlie 

i.iDallculut  tympank-iia  1  l.\  openinK  hito  the  t^-t^p)lnum  i^lhe  upper  porttoii  of  the  mhw 
•■Jiiial ;  between  14  and  15  the  tyn)i«»I<'  <"■  J«ci>t*>ii'»  |[n«>ve  fur  ihe  nene  of  the  tame  name ; 

l>i,  the  superior  or  |«tmus  opetiluK  o(  the  iMnaliciilii*  tym|«niou* ;  IT,  the  opening  o(  the 
mial  forilieaertusprtniaiii  pnilmulii»  minor;  l^  o^ieiitnti  of  tlir  caivtico-tympuilc  ^jml ; 

W.  air^eelU  near  tlie  Sustachkii  tul«. 


thf  auricuh>-teniiH)ral  of  the  fifth  .<ui>plie!!  the  external  surface ;  the 
laiU'Miis  coat  contains  lil.iments  fivm  tlie  t_\nnpanic  plexus,  which 
is  formed  Viy  Jatvbisoirs  neiTe  fmm  the  jrlossivphnmigeal.  branches 
fii'in  the  fifth  and  tlie  sympathetic  nerve. 

The  inner  vr  Inl'ifniithine  wall  of  the  tympannm  presents  two 
orifices  of  communication  with  the  internal  eai*.  Xear  the  upper 
part  is  tlie/f(ie.</i-(f  orn/iV.  an  ovoid  opening.  alKuit  three  millimetres 
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loug,  leiuliug  into  the  vestibule.  Against  th\&  opening  tlie  base  of 
the  PtApe^  IP  applied  :  while  alwve  it  \»  a  riflgv.  which  more  or  less 
overhangs  the  feuet«tra  ainl  indicates  the  pDuition  of  the  aqueduct 
of  Fallopiua.  This  canal,  which  contninB  the  facial  iienv.  begins 
in  the  upper  pait  of  the  intenial  auditory  meatus,  panses*  Iwtween 
the  cochlea  and  the  vestibule,  and  on  reaching  the  inner  wall  of 
the  t>nnpanuui.  turns  >>ackttai'ds  over  the  fenestra  ovalis  towards 
th*?  pyramid  in  the  posterior  wall,  whence  it  h  directed  downwardfl 
to  the  vtylo-madtoid  foramen.  Below  the  fenestra  ovalis  is  a 
ronnde<l  and  pi-oniinent  elevation  named  the  j>rfrmon/w«/ or  {ither 
cocJtI'-<r.  i-]iu!<(^h)  by  ihe  pnyectJou  outwards  of  the  first  turn  of  the 
cochlea.  This  is  marked  by  grooves  or  tiny  canals  which  arc 
ocvupietl  by  61amentt4  of  tlie  tympanic  plexus.  Its  most 
prominent  portion  is  di^^taut  alx)ut  twu  millimetrei*  from  tiie 
niobo  of  the  niembrana  tynipaui.  Below  and  behind  the 
proniontor)-  is  the  fenestra  rotunda,  situated  in  a  plijrht  dt'piv«fion, 
and  closed  by  a  thin  membrane  which  separates  the  cavity  from 
the  «eala  t^'mpani  of  the  cochlea.  The  &hape  of  the  opening 
Tftrie* ;  it  is  sometimes  circular  and  sometimes  rouglily  trian^^ular 
or  PTpn  oval.  In  its  longest  diameter  it  measures  altout  two  and 
a-holf  niilli metres. 

The  po*1enor  wail  of  the  tympannni  presents  at  it«  upper  part 
«in*eral  openinirs  (one  of  wluch  is  usually  larger  than  the  others), 
urhich  lead  into  the  mastoid  cells.  Situated  at  the  lower  and 
inner  port  is  a  small  conical  eminence  called  the  pijramul,  pre- 
senting at  its  summit  a  minute  orifice,  through  which  the  tendon 
of  the  sta{Hflius  muscle  passes. 

The  nnterutr  waU  of  tJie  tympanum  presents  above  the  canal 
for  the  teu.'Hjr  tynij>ani  muscle,  and  l>elow  this,  si'pamted  by  a 
i-urved  plate  of  lione,  the  commenivment  of  the  Kustaohian  tube. 
A  small  jKirtion  of  this  bound;irt-  is  funned  by  the  posterior  wall  of 
\\\ti  carotid  canal.  Ihe  roof  or  cnmial  icait  is  formed  of  a  plate  of 
bone  near  the  angle  of  union  of  the  petrous  with  the  squamous 
portion.  It  vai'ies  much  in  thickness  in  flifierent  subjV-cts,  Some- 
riniHi  only  a  very  thin  layer  sejMwates  the  tjinpanuni  from  the 
Buddie  fbesa  of  the  base  of  the  skull ;  in  other  cases  there  are  two 
Oonpact  layers  with  spong)-  substance  interpose<l. 

The/owr  or  jv'jular  wall  is  narrow  and  irregular,  being  in  some 
;»vex  and  in  others  concave.  These  variations  depend  upon 
and    form  (*f  the  jugidar  fttssa,  vvhich  is  under  the  fl(wr  of 
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the  tynipanuni,  oiid  differences  Biiiiilar  tn  t>hoM>  in  fhe  roof  are 
sometimes  iiotiuwl.  Thus,  in  sunn.*  cases.  Ilie  two  parts  are 
separated  only  by  a  thin  lamella  of  bone  ;  in  otlici-s,  there  are  two 
)ayei*B  with  spongv  tissue  intervening. 

The  average  dimensions  of  the  tympanum  as  given  by  IVttltsch 
are  as  fallows  : — 

Antero-posterior,  from  the  oetium  tympanicnm  of  the 

EiistAchian  tube  to  the  mastoid  cells...         ...  13mni. 

Vertical  (greatest)            ...          15mro. 

Vertical  at  ostium  tympanicnm 5-8mn). 

Transvers*^.  least  distance  between  membrana  tynipani 

and  promontory-            2mm. 

»,           at  the  ostium  tympanicuni  ...          3-4-5mm. 

Fanctions  of  the  Membrana  Tympani — The  acoustic  functions 
ol'  tliis  membraiH*  luv  tTiisily  explained.  In  common  with  other 
tense  membranes  it  is  well  adapted  to  receive  ecmoruus  vibrations 
from  the  atmospheiv,  and  to  communicate  them  to  solid  bodies 
with  which  it  is  connected.  Tho  undulations  which  pass  tntp 
the  meatus  are  ti-anainitted  to  the  chain  of  ossicles,  and  are 
thus  conducted  to  another  tense  menibmne,  anil  thence  to  tJie 
perilymph  of  the  labyrinth.  There  are  two  spots  at  which  the 
membrana  tynipani  is  connected  with  solid  bodies :  at  it*  margin 
it  is  attached  to  th.'  oeseons  walls  of  the  meatus,  wMch  are  con- 
tinuous with  those  of  the  labyriiitli;  and,  secondly,  a  portion  of 
it«  surface  is  in  ctose  union  with  tlm  haudlH  of  the  malleus.  It  is 
principally  tn  tluH  latter  that  the  membrane  communicates  its 
v-ibrationrf.  though  some  are  doubtless  transmitted  to  the  internal 
car  by  the  bony  walls  of  the  cavity.  This  transmission  is  due  to 
the  ehisticity  of  the  osseous  tissue,  which  is  to  be  regai-ded  as  a 
secondnr}-  channel  of  conduction. 

The  vibrations  of  the  membrana  tympani  are  of  a  transverse 
character— that  ia  to  say.  they  take  places  in  a  direction  per- 
pendicular to  its  plane.  In  consrfjuence  of  ihi^  manner  in  which 
tlie  membrane  is  attached  at  its  circumference,  the  wiitral  part  or 
umbo  will  make  the  largest  excursions,  and  the  movemenls  of  the 
Other  portions  of  the  surfaw  will  gradually  diminish  in  extent 
toward  the  peripherj-,  at  whieh.  owing  lu  its  fii-m  attwhment  to 
the  surrttunding  bone,  the  vibrations  cease.  Tliose  movements  of 
the  membrane  which  are  prcwluced  by  the  Wbrations  of  the  bones 
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of  tlie  skull  niusit  be  loiigitudiiial  in  character,  and  in  the  direction 
of  the  radiating  fihres;  hut  these  have  tlie  winie  effect  upon  the 
inemhrane  an  the  vibrations  received  from  the  air.  The  alt^^^nate 
shortening  and  lengthening  of  the  raflial  fibres  nnist  prcxhice 
niovi'inenls  i»f  The  umbo  perpendicular  lo  the  plane  wf  the  raeni- 
braiie.  or,  iu  other  worda,  transverse  vibrations. 

The  vibrations  of  the  membrana  tympani  are  modified  by 
aU**nitiune  in  its  tentiion  ;  the  mechanism  by  which  these  changes 
are  effected  cousista  of  the  tj-mpauic  ossicles  aud  their  muscles  and 
nerves. 

The  ouiclei  contained  in  the  tjinpaniim  are  three  in  number : 
the  nuiilem,  the  in^^us,  and  the  utapm.  By  means  of  the  chfdn 
fcMined  by  these  bones,  the  vibrations  of  the  membratia  tympani 
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are  communicated  to  the  periUinph  of  the  labyrinth.  Theosgiclea 
discharge  another  function — ^they  provide  points  of  attachment  for 
the  tympanic  muscles,  by  the  action  of  which  alterations  are  pro- 
duced in  the  tenaion  uf  the  membrane  and  in  the  prcjisure  of  th« 
ptrrilymph. 

The  nuiVem  or  hammer  presents  a  large  extremity  above, 
termed  the  heatf.  which  articulates  behind  with  the  incus  by  means 
of  an  in■(^^Ilarly  oval  snrface  covered  with  cjirtilage.  ITie  head  is 
bounded  by  a  constriction  or  neck,  fiom  wliieh  the  wfvnicf'rittm  or 
handle  passes  downxvards  aiid  slightly  inwards  between  the  inner 
middle  layers  of  the  membrana  tjiiipani.  The  neck  and  the 
roanded  head  of  the  niolleusi.  which  are  united  to  each  other  at  an 
obtuse  angle,  ejctend  upwards  in  the  tympanum  above  t\ie  u^per 
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border  of  the  memT>rana  tiynipajii.  Th**  hawlle  ia  abont  5  mm. 
loiig,  and  is  sumewliat  curvwl  with  the  concavity  in  front ;  somo- 
times  its  lower  exti*emitj'  turns  «har|)ly  fonvards.  It  is  firmly 
attached  to  the  middle  layer  nf  the  mfmbrana  tj-mpani ;  ite 
periosteal  covering  ami  a  libro-oartilogiiious  layer  which  surroiinda 
the  bone,  affording  points  of  attachment  for  the  radiating  and  for 
some  of  the  circnlar  fibres. 

'riie  ivitg  process  (^trocensva  ;/rrtnZw.  processus  Foliaiius)  passes 
fi-om  the  neck  forwai-da  and  outwai-ds  ;  in  early  life  it  extends  to 
the  Glagerian  lipanre.  but  in  adults  it  ii»  usually  represented  by  a 
Email  proce^  of  bone  connected  with  the  fissure  by  means  of 
ligamentous  tissue.  The  »}iori  ^troc^^n  is  a  slight  conical  projec-tioii 
JTom  the  neck ;  it  projects  upwardii  and  outwards  agaiuBt  the 
membrana  tynij)nni. 

The  incm  (anvil)  resembles  a  molar  tooth  in  Rhape.  It  con- 
siste  of  a  body  and  two  processes:  one  shnrt  and  horizontal,  and 
the  other  longer  and  vertical  in  direction.  On  the  anterior  and 
upper  part,  the  body  of  the  bone  pregcnta  two  surfaces  covered 
with  cjirtilage.  meeting  each  other  at  a  right  angle,  and  arti- 
culating with  the  head  of  the  malleus.  The  short  pi-ocess  is 
directed  nearly  horizontally  backwards  towaixls  the  posterior  wall 
of  the  tynipanuTO.  with  which  it  is  connected  by  means  of  liga- 
mentous fibres.  The  long  process  descends  almost  vertically 
behind  the  handle  of  the  malleus  to  a  level  with  the  fenestra 
ovalis;  it  then  bends  inwards  anil  somewhat  forwards,  and 
terminates  in  a  lentiailar  process  tipped  with  cartilage,  wliich 
articulates  with  the  head  of  the  stapes.  In  early  life  this  process 
constitutes  a  separate  bone. 

The  sUipes  (stirrup)  is  articulated  with  the  Ictng  process  of  the 
Incus  at  on  angle  which  looks  upwards,  outwards,  and  forwards. 
The  bone  closely  resembles  a  stiiTup,  and  consists  of  a  head,  neck, 
two  crui-a,  and  a  base.  The  Iteiul  is  dii-ecled  outwards,  and  sonie^- 
times  slightly  forwai-ds;  the  suiface  for  articulation  with  the  incus 
ia  depressed  and  covered  with  cartilage.  Below  the  heAd  is  tt 
slightly  constricted  part,  the  tiecl:  more  or  less  distinct  in 
different  8)>ecimena ;  from  it  the  crura  diverge.  The  posterior 
erus  is  longer  and  more  decidedly  cur\-ed  than  tbe  anterior. 
Karh  tTus  is  allAched  to  the  /wtw,  a  plat*^  of  bone  which  is  applied 
against  the  fenestra  nvalis.  The  triangT.ilar  space  enclosed  by  th« 
crura  and  base  is  sometimes  occupied  by  a  thin  membrane.    Hie 
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IB  somewhat  oval  in  ehape.  Its  lower  border  U  straight,  or 
fhfly  concave  ;  the  iijiper  margin  i^  curv«Ml.  Tlie  Hiufju-e  which 
looks  towanls  the  vestibule  ia  covpred  with  hyaline  cartilage,  and 
is  soiui'wimt  convex  ;  the  oxiter  surface  ia  concave.  In  the  nfttnral 
utate  the  crura  of  the  f>tapea  are  close  to  the  wnlis  of  the  depression 
at  the  bottom  of  which  the  fenestra  uvdia  in  mtuated. 

Tlie  osdicles  are  articulated  with  vticU  other,  and  un-  likewiiw 
attached  at  certain  spots  to  the  walls  of  the  tympanum.  The 
articular  nurfares  uf  the  nialleii!!  and  incus  are  covered  with  a 
thin  layer  of  hyaline  cartilage,  and  kept  together  by  means  of  a 
capsular  ligament.  A  fibro-cartilaginnns  plate,  in  the  form  of  a 
meniiicud,  exiittH  in  the  juint.  l*he  anterior  ligament  of  the 
niatleus  is  a  band  of  fibrous  tiiisue.  which  connects  the  remains 
nf  the  long  procesH  with  the  Glaserian  fi»siu*e.  Tliis  ligament 
allows  the  procpfw  to  n»ta^e  slightly  inwanU  on  it.-*  long  axis  :  and 
when  this  rotation  takes  place,  the  head  of  the  nialleUB  is  moved 
inwards  and  the  handle  nutwai-ds.  Tlie  membrana  tympani 
follows  the  movements  of  tlu;  hniuUe,  its  tension  Iteing  inweased 
when  the  latter  is  drawu  inwards,  and  diminished  when  the 
movement  is  in  the  opposite  direction.  Ilie  movements  of  the 
malleus  are  also  regulated  by  another  band  of  (ibres.  the  posterior 
ligament,  which  passes  from  a  crest  on  the  neck  of  the  houe 
forwards  to  the  wall  of  the  tj-nipanum.  Tliese  two  ligaments 
farm  the  common  axia-lmnd*  of  the  malleus.  There  is  also 
another  Imnd  of  (ihres  pa»tsiiig  clowiuvurdti  and  outwards  from 
ihe  roof  of  the  tympanum  to  tlie  head  of  the  malleus.  This 
band  varie«  in  length,  and  ia  altogether  alwent  when  the  bony 
«nrfaces  are  in  contact. 

The  articular  sui-face  of  the  malleus  is  elongated  and  oval 
in  form,  and  shaped  aoraewhat  like  a  sa<ldle:  It  is  dowly  adapted 
to  the  articular  surface  of  the  incus.  When  the  handle  of  the 
malleuB  is  drawn  inwards  toM-anls  the  tympanic  cavity,  the 
head  of  the  bone  nuives  in  the  opposite  direction,  and  the  lower 
projecting  mai'gin  which  bounds  the  articulating  surlace  of  tlie 
incus  acta  like  the  t<uoth  of  a  cng-wlieel  in  limiting  the  m<]vement. 
The  long  process  of  the  incus,  which  U  parallel  to  the  handle  of 
the  malleus,  folluwa  the  inwanl  movement  of  Ihe  latter;  but  when 
the  handle  moves  outwards,  as  cx-cins  when  the  tympanum  is 

*  HelmboHi,  PjlUffi^s  Amhie,  1860,  Bd.  I.  p.  1,  nnd  T/ig  Mechatum  of  the 
pmM$$.  New  Sfd.  8oc  Tnuii..  p.  119. 
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disteutlf<l.  the  ii)iig  prucfss  of  tlie  incus  dues  not  muvf  with  it. 
inasmuch  as  the  articulating  surthces  ore  eeparatecJ  from  each 
other.  In  other  worils,  whpii  the  membrana  tyinpaiit  in  pi-pjwwl 
iiiwanls,  the  malleus  and  iucus  move  tof^'tlier.  as  thuiigh  they 
were  one  hone ;  but  the  incus  is  unaffect*»rt  when  the  mallenj' 
and  the  membrane  move  in  the  opposite  dii-ection,  and  hence  it 
happens  that  the  stapes  is  not  liable  tu  be  detached  either  from 
the  incus  or  tVoni  the  fenestra  ovalis. 

Tlie  manner  in  which  the  two  honee  are  connected  determines 
tlie  axis  of  their  rotation.  'Hie  artieulatinj^  surface  of  the  incus  is 
fitted  to  the  head  of  the  malleus.  Tlie  short  process  of  the  fonner 
bone  is  almost  on  the  same  level  as  the  long  process  of  the  latter, 
and  passes  above  the  membrana  tympani  to  be  attachetl  to  the 
wall  of  the  cavity.  The  long  process  of  the  inciis  is  parallel  to 
the  handle  of  the  malleiis.  but  internal  and  posterior  to  it.  and  it* 
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lower  e.^lrciuity  forms  almost  a  right  aujrle  with  the  stapes.  It  is 
obvious  that  the  movements  of  these  bones  must  be  somewhat 
(vimplieated.  A\Tien  the  mallens  and  incus  move  together,  their 
common  a.tis  is  not  the  ligament  of  the  malleus,  but  a  tine  drawn 
through  the  long  process  of  the  malleus,  which  is  directo*!  forwards, 
and  thp  abort  process  of  the  incus,  directed  harkwards.  It  cut* 
the  malleus  Just  l>elow  the  neck,  and  passes  oblicpiely  through  the 
body  of  the  iucus.  The  rotation  on  this  axis  oivurs  in  a  plane 
which  is  vertical  to  that  of  the  membrana  tympani.  luid  dnnng 
rotation  the  handle  of  (he  malleus  and  the  long  prorees  of  the 
incus  move  tojri.tlier  in  one  din-ction.  either  inwards  or  «tutwards- 
while  the  head  of  the  malleus  and  the  upper  part  of  the  Iwdy  of 
the  incus  move  in  tiie  opposite  direction.  The  membrana  tynipani 
follows  the  movement«<  of  the  haudle  of  the  malleus,  the  extenial 
depression    liecoroing  more    marked   when    tJie   latter   is  drawn 
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invartlB.  ami  rlinijni^htug  with  the  oppteile  movement.  Tht* 
niuvcoiK'nt  t»r  the  stapes  must  fuUow  that  of  the  long  pwicess  ot 
the  incU5 ;  when  the  latter  mores  inwards,  the  hiute  nf  the  stapes 
prrvees  ii^aiu»t  the  feiiPstTft  ovalts,  and  is  sli^irlitly  withdraM-ii 
therefrom  when  the  process  moves  in  the  opposite  directiou. 
Figura  11  Uliutrates  these  mo\-ementp.  It  represents  a  vertical 
«cvtion  of  the  memhraua  tympaui  witli  the  ossicles  seen  fmm  the 
front — (a)  shou-g  the  pitaition  of  the  axis ;  the  arrows  indicate* 
the  diivction  of  tiie  niovemente  of  thf  various  parts  of  the  lever. 
The  force  ia  applied  to  (he  ape.x  uf  the  handle  of  the  malleus ; 
ibe  t«liurt  procesi}!  of  the  incus  attmlipd  to  the  wall  of  the  (j'mpa- 
nura  constitutes  the  fulcrum :  the  aj)ex  of  the  incus  is  Ihe  jwiut 
which  m-te  upon  the  weight.  Helmholt^i  has  found  that  the 
entire  len^i  of  this  lever  id  about  O^nim. ;  ihe  arm  between  the 
two  e.xti'emitieg  of  the  inrua  nn-Asures  tji^mni.,  or  about  tw<>- 
thinls  of  the  whole,  (t'ig.  12,  page  3fi.)  Hence  it  follows  that  it* 
the  ntalleuii  and  incus  are  firmly  locked  together  bv  the  cop-whe«'l 
&mu)|^menl,  the  exciireion  of  thn  tip  of  the  latter  must  iw 
i^maller  than  that  of  the  corresponding  pari  of  the  malleus ; 
but  the  forne  of  the  preRsuiv  which  it  transmits  to  the  stapea 
¥rill  be  larger  by  one-half  than  the  foive  which  acts  on  the  lip 
of  the  handle  of  the  malleus. 

The  Impact*  through  which  the  Imny  chain  can  move  18 
extremely  minute.  Accoiiling  to  Politzer,  the  greatest  excui*^ 
siouH  take  place  at  the  lip  of  the  malleus,  and  measure  scven- 
t«ntha  of  a  millimetre.  Movement  inwai-da  is  restrained  by  the 
teBaitm  of  the  menibrana  trm])ant.  and  rotation  backwards  by 
the  auterior  ligament  of  the  malleus.  But  movement  is  still 
nHMV  powerfiilly  checked  by  the  pressure  of  the  stapes  against 
the  margin  of  the  fenestra  ovalis.  and  by  the  elasticity  of  the 
Dienibrane  of  the  fenestra  rotunda.  Jf  this  latter  membrane  were 
Don-existent,  and  its  place  were  txicupied  by  an  <*.seous  plate 
oontiuuoua  with  the  wall  of  the  tym|Mmum.  movement  inwards 
of  the  base  of  the  stapes  would  W  impossible.  When,  however, 
tbe  stapes  is  forced  i^^n^t  the  fenestra  ovalis,  the  pressure  c<mi- 
inunicated  to  the  fluid  of  the  labyrinth  acts  upon  the  membrane  of 
the  fenestra  rotunda,  causing  it  to  yield  as  far  as  its  elasticity  wilt 
permit.  Inward  pressure  of  the  base  of  the  stapes  is  likewise 
mustefl  bv  the  membrane  covering  the  fenestra  ovalis. 

From  the  account  thus  given  of  the  ossicles  and  their  con- 
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iiections  and  movemente,  the  mode  in  which  the  ^-ibratiotiR  of 
the  membiana  tymjiarii  are  conveyed  to  the  labyrinth  will  be 
t-aaily  undei-stood.  'file  traiisverse  v-ibrations  of  the  membrane 
cause  the  malleus  and  incus  to  oscillate  amund  their  common 
axia ;  the  movements  of  the  long  process  of  the  latter  bone  cause 
corresponding  movements  of  the  tttapes  again»<t  the  fenpKtrn  ovalis. 
'ITieae  vibrations  set  up  wave-movements  in  tiie  iluid  of  the 
labyrinth,  the  membrane  of  the  fenestra  rotunda  yielding  to  the 
pivfitftiiv  tliuji  applied. 

Kuscles  of  the  Tympanam.  -The  tympanum  contains  two  small 


a, 
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TKK  UaLLIVI)  KSU  lllCL'9.     (tftilaiAWU.) 

nutllMffAa  tOocbM  from  abovo  dmrnvmnli  thr  np^x  ot  the  afaort  prw«w  of  lh«  tnra*,  of  tha 
limg  (iroceM,  util  i>l  tlie  liatiillp  <M  tlie  mnllpiui  A.  th«  liMitot  tbtr  malleui;  i.  IbebodyoT 
tlia  llii^n*  1  *p,  inwiiliirul  l>n(\lvT,  biitilvlliiK  Jimit  nI'  niulleiii-,  }ir./',  miiUiu  ol  lolig  ptocrt» 
of  niRlli^dai   T.l,  altnc^liiiiriit  uf  leiiwjr  lyiiijniil  miiarli-. 

inutwles,  attachetl  to  the  malleus  aiid  stapes  pespectively.  and 
named  the  te^uor  tjpnpnni  and  the  sUijieiliiif.  The/onner  consiBts 
ol'  a  tapering,  flesliy  portion,  and  a  slender  tendon.  The  libi*e& 
arise  from  the  niargin  of  the  anterior  opening  of  the  carotid  i-oual, 
from  the  rartiluginous  end  of  the  Eitstachiu]!  tube  and  the  ad- 
joining poiiiuu  of  the  8phenoid  b<»ne.  and  from  the  inner  ronca\*e 
wall  of  the  bony  canal.  They  are  often  closely  connected  by 
means  of  tendinont)  or  muscular  slips  with  the  origin  of  the  tensfir 
palati  muscle,     llie  libres  pass  into  the  canal  winch  ia  situated 
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above  the  osseous  part  of  the  Eustachian  tube,  and  t«i-miuat«  in  a 
rounded  tendon,  which  bends  over  the  pi'ocessua  cochleArifomiis 
nearly  at  a  right  angle,  and  then  turns  outwai*ds  to  its  insertion 
into  the  upper  part  uf  the  handle  of  tlie  malleuH.  Tlie  tendon 
forms  a  somewhat  acute  angle  with  the  lower  extreinity  of  this 
portion  of  the  bone,  and  «ith  the  anterior  portion  of  its  axis  of 
rotatiun. 

The  stapeditu  muscle  arises  within  the  eminentia  pyramidatis, 
and  in  t-he  aquiednctus  Fallopii,  where  it  liet^  in  front  of  the  facial 
iierve.  At  the  apex  of  the  pyramid,  the  fibres  unite  to  form  a  thin 
tendon,  which  passe*  througli  an  aperture  in  the  bone,  and  nuis 
forwarde  in  the  cavity  of  the  tynipaiium  to  ita  insertion  on  the 
posterior  border  of  the  neck  of  tht'  stapes. 

When  the  tensor  tpnpani  contracts,  the  handle  of  the  raallena 
and  the  raembraiia  lympani  aru  drawn  inwards;  the  head  of  the 
malleus  moves  ontwards,  and  is  closely  applied  to  the  incus  by 
means  of  the  eog-whtfl  arrangement,  ITie  base  of  the  stapes  is 
prewed  against  the  fenestra  ovalis,  and  the  normal  tension  of  the 
membi-ana  tympani  is  incre^ksed.  When  the  muscle  relaxes,  the 
elastic  force  of  the  rutatfd  a.xial  ligament  and  of  the  nifUibrnna 
timpani  restores  the  condition  of  equilibrium.  The  motor  ner\'e 
for  this  muscle  is  derived  from  the  otic  ganglion,  and  is  supplied 
by  the  third  division  uf  the  lifth.  Irrttution  of  thi*  peripheral 
portion  of  the  latter  nen-e  within  tlip  craninm  has  been  observed 
to  cause  contraction  of  the  tensor  tj-mpani  mupcle. 

Jt  would  appear  that  the  conti*aiaiou  of  the  tensor  tympani 
during  hearing  is  not  continuous,  but  transient.  When  fwund- 
waves  first  impinge  on  the  menibrana  tympani  and  cause  it  to 
ribrate.  a  sudden  contraction  of  the  tensor  occurs,  but  immediately 
passes  off.  Deep  tones  of  less  than  200  vibrations  cause  little  if 
any  contraction.  As  to  the  manner  in  which  the  necessary 
•tiranlua  is  eommuuicated  to  the  ner\'e  supplying  the  muscle,  it  is 
prol>able  that  the  auditory  nen-e  is  tlit*  channel  through  whi(;h 
ffflfX  action  is  excited.  The  muscle,  as  a  general  rule,  is  not 
directly  under  the  influence  of  the  will,  though  in  some  cases  the 
voluntan,'  action  of  the  muscles  of  mastication  provokes  an  asso- 
ciated movement  of  the  tensor  tympani,  t'ick*  stated  that  in  hia 
own  r4Ute  fumble  contraction  of  those  niU8t:les  caused  a  singing 
tone  in  the  ear,  and  that  a  drop  of  mercury  in  a  cainllaiy  tube, 

•  ArrHv/.  Anat.  v.  I'A^siol.,  IBM.  p.  526. 
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fixed  air-tight  into  the  external  meatns,  was  rapidly  drawn 
inwards  towards  tlip  niemlimna  tynijtaiii.  Helmlioltjs  aiiH  Politzer 
f'uuud  that  yawning  was  atU-nded  wjtli  incjx'aeed  tension  of  the 
membraiia  tjiiipaui,  and  enfeeblenient  of  heai-ing  for  certain  tones. 

The  tension  of  tlie  meniliraua  tyuipani  motUfif-s  the  perception 
of  sounds  in  a  very  inipoitant  manner.  Increased  tension  lt>ssell)^ 
the  receptive  capacity  for  sonorous  vibrations,  and  conduction  to 
the  nerve  in  thus  weakened.  A  high  degree  of  tension  increases  the 
resonance  of  the  mt'mbrane  for  liigh  tones ;  a  low  degree  has  the 
bame  effect  with  regard  to  deep  tones.  The  fnnction  of  the  teneor 
t\Tupani  is  therefore  to  diminish  excessive  vibrations,  and  to 
regulate  the  resonance  of  tones  of  varying  Iteights.  MiiHer's 
experiineiitft  have  pravwi  that  a  t-ense  uiPinbrane  on  bfing  struck 
cx3mniunicate«  fcL-bler  nbration^  to  the  air  than  one  in  a  more 
relaxed  coudition.  and  it  may  be  assumed  that  increased  tension 
of  the  merabrana  tympani  and  its  bulging  inwards  dimiuisli  the 
lever-like  movement  of  the  osnicles  and  the  inteneity  of  t-he 
midulations  in  the  riuiti  of  the  labyrinth,  and  couBe<pu;ntly  the 
hearing-|>ower,  llie  latter  result  can  easily  be  shown  to  occur  by 
closing  the  mouth  and  nose  and  inspiring  forcibly,  in  which  case 
the  air  in  the  tynipanum  is  diiuiuished  and  the  membrane  bulges 
inwards;  or  by  making  a  forced  expiration  when  air  is  driven 
into  tlu!  tympanum  thi-uugh  tlu;  Eustachian  tnhe  and  the  mem- 
brane is  bulged  outwards.  In  buth  cases  hearing-power  is 
diminished.  Politxer  has,  niore<jver,  sho^^^l  by  tlircct  experiment* 
on  tlie  tympanum  of  a  dog  latently  killed,  that  the  contraction  of 
the  tensor  tj-mpani  influences  the  conversion  of  the  sonorouB 
vibrations  into  thnpe  of  the  merabrana  tympani,  and  those  move- 
ments of  the  incus  and  stapes  upon  which  the  intensity  of  the 
eflect  depends.  ITiese  results  are  due  firstly  to  the  tension 
prcidured  in  the  membrane,  and  secondly  to  the  manner  in  which 
the  base  of  the  stapes  is  pressi'^d  against  the  fenestra  ovalis. 

The  second  fnnction  of  the  muscle  is  the  alteration  of  the 
resonance  of  the  menil)ranii  tympani.  ^Yollaston  discovered  that 
impainnent  of  hearing  power,  due  to  incivased  tension  of  the 
menibrana  tympani,  was  not  unifurm  for  all  notes,  but  tliat  low 
notes  wei-e  less  distinctly  perceived,  whereas  high  tones  were 
either  unchanged  or  intt^nsified,  as  compared  with  their  perception 
with  a  medium  degi-ee  of  tension  of  the  membraiu'.  It  is  well 
known  that  tense  membranes  are  easily  caused  to  vibrate,  and 


MUSCLES  OF  TIIE  TYMPANUM. 


'11 


produce  notes  by  soniicls  caustsl  in  their  vicinity,  corresponding 
with  their  ovm  fundamental  tones,  or  whose  number  of  vthrations 
is  some  multiple  of  their  own.  Owing  to  t]i«  gmalhieii!!  nnd 
tension  of  the  memhrana  tympani.  its  fundftmenta]  note  is  ex- 
tremely iiigh,  so  that  it  c^mnot  vibrate  in  iJ\-ni]>athy  with  the 
majority  of  the  touee  which  act  upon  it.  A'ibratioiiH  are,  however, 
produce*!  by  all  tones  from  th»?  highest  to  the  lowest,  and  In  Imih 
cases  tlie  aniphtude  of  the  vibrationa  is  proportional  to  the 
iiitt-nsity  of  the  sound.  Moreover,  for  eleamesa  of  sound-per- 
ception it  is  necessary  that  the  mombi-ane  should  cease  to  vibrate 
iinme<liately  the  ^onorons  Tindulatioiis  have  ceased  to  act  upon  it. 
Such  aftoi'-vibrations  are  prevented  by  the  attaelunent  of  the 
membrane  to  the  chain  of  bones,  which  otlt-r  considerable  resistance 
to  it^  niovementi".  The  nit^mhrana  tynijiani  by  itself  woultl.  like 
eveiT  other  membrane,  vibnite  actively  in  sympathy  witJi  iti*  own 
fundamental  note  or  with  the  octave,  but  for  all  others,  and 
«<pecially  for  lower  notes,  it  would  exhibit  less  decided  vibrations. 
Ite  capacity  of  re»pon<Ung  to  all  notes  and  of  diminishing  their 
intensity  in  an  almost  equal  degree  in  alt  cases,  is  due  to  ite 
connectinn  with  the  malleus.  This  diminution  of  the  extent  of 
the  vibrations  is  no  di«advantAge ;  on  the  contraiy,  it  apiiears 
to  be  a  necessary  coudition  for  the  peix*eptiou  of  Bounds.  The 
»ound-i)erceivinjf  apparatus  is  so  st-nsitive  that  only  the  feeblest 
waves  are  necessarj-  to  excite  the  auditory  nerve,  and  if  there  were 
no  check  upon  tbo  vibi-alions  of  tJie  membrane,  the  temiinationH 
of  the  nerve  would  be  liable  to  suifer.  The  attacliment  of  the 
xualleus  subserves  another  purpose — it  prerentB  aft er-vibi-at ions 
and  the  continuance  of  the  seiii^ation  after  the  exciting  cause  has 
ce.aAe<1  to  operate.  Tlie  malleus  aet«,  therefore,  upon  the  membrane 
aa  z  dumjter,  saxi]  checks  the  movement*  after  the  last  undulation 
has  acted  upon  it.  Tlic  ifsistaiice  offered  by  the  Iwue  is  increased 
by  the  weight  of  its  head,  by  the  elastic  force  of  the  ligament 
ctmnecting  the  long  proiKsa  to  the  wall  of  the  tympanic  cavity, 
and  by  the  comparatively  unyielding  character  of  the  stapciUo- 
vestibular  articulation. 

Various  functions  have  been  assignerl  to  the  stapedius  muscle. 
It  haa  been  regartled  by  some  aa  co-operating  with  the  tensur 
tympani.  and  by  others  as  its  opponent.  It  has  also  been  credited 
with  the  power  of  preventinjj  excessive  movements  of  the  stapes  in 
the  fenestra  ovalis.     It  cannot  assist  the  tensor,  for  it  contracts  at 
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a  right  atiglo  to  the  pliuie  of  I'otatiou  of  the  incua  and  malleus. 
When  the  nniscle  shortens,  it  must  tend  to  draw  the  heafl  of  tJie 
litapes  bai'kwurds,  but  inasmuch  ok  the  base  cainiot  be  muved  in 
that  direction,  its  anterior  portiou  is  displaced  somewhat  outwards, 
wliile  the  poetorior  part  is  pressed  somewhat  inwards,  towards  the 
teueslra  ovaliti.  In  Bonie  experinients  on  (hige,  immediately  aft*r 
death.  Pulitzer*  found  that  when  the  stapedius  niUFtcle  was  caased 
to  contract  by  irritatiug^  the  facia)  ner\-e,  pressure  in  the  labyrinth 
w.'us  reduced,  probably  as  a  result  of  diminished  tension  of  the  I 
luciidjrana  tynipani.  ITiis  experiment  would  pi-ovo  that  thii  { 
niuBcle  is  tJie  antagonist  of  the  t^usor,  for  conti-action  of  the  latter  I 
iiK-reiuies  the  labyrinthine  prt^fnre  by  inrreaaing'  llie  tension  of 
the  nienibrima  tynipaui.  In  some  persoiiis,  when  the  eyelids  are 
forcibly  closed,  the  stapedius  executes  an  associated  movement. 
Mr.  'I'oyidn'e  ref^ai'ded  the  st-apediu^  as  aiding  the  peroeption  of 
faint  i^uund^ ;  wlit^n  the  muscle  acts,  the  Imse  of  the  stapes  i& 
withdrawn  tvoni  the  fenestra  uvalis,  and  osuillales  more  freely 
in  r^'spunse  t^i  slight  inipi-essions.  According  to  another  view. 
the  actiuu  t>f  tlie  musi^le  rendei-s  the  stapes  more  Hrndy  fixed,  "as 
the  fibrous  mass  (omiular  ligament),  which  surrounds  the  fenestra 
ovalis  and  keeps  t)ie  stapes  in  its  place,  becomes  more  tense.  The 
activity  of  tlie  mii«:I('.  therefoi-e,  prevents  Uki  intense  shocks, 
wliiib  may  Ix»  cotiimmiicaTed  fruni  ttie  incus  to  the  stapes,  from 
being  conveyed  to  the  periUnnph  "'  ( Landois).  If  this  latter  theory 
be  corittit,  the  small  musclet-  of  the  tyin])ainiiu  may  be  considered 
as  regulating  the  eonununicatitin  of  sonoivus  undulations  to  the 
fluid  of  the  labyi-inth,  preventing  it  from  being  too  much  affected 
by  loud  sounds,  in  a  maimer  analogous  to  that  in  wliieh  the  iids 
ivgulates  the  admission  of  ligiit  to  the  eye.  The  increased  sensi- 
bility to  8c.mu<l8  noticed  in  some  caaes  of  facial  paraU-sis  is 
attributetl  to  loss  of  power  of  the  stapedius  muscle.  Under  such 
circumstances,  the  stapes  is  snpjjosed  to  be  less  lirmlj'  attached  to 
the  fenestra  ovalis.  so  that  all  impulses  from  the  tvnnpanum  act 
more  vigoix)usly  upon  it,  and  excite  more  oonsidciublo  vibrations 
in  the  peril^-niph. 

Llniiig  Mnnbrane  of  the  Tympanum. — The  walls  of  the  t^^i- 
paiium  and  the  atnicturea  it  contains  are  uoveivd  hy  a  thin 
muconK  membrane,  continuous  with  that  of  the  pliaiynx  through 
the  Eustachian  tube,  and  pi-olongwl  backwards  into  the  mastoid 
*  BeiirAgr  :.  A  not.  n.  PAymitl.    Leipzig,  1&74.  Heft  1,  p.  xxv. 
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cells.  Several  folds  of  the  membrane  traverse  the  cavity  in 
varititis  fliiTedions  ;  one  of  tlipse.  t^^niied  tlu«  posterior  fold,  is  a 
coutiiiuatioD  of  tht!  posterior  border  of  the  ext*^riial  ligament  of 
the  mallens,  and  is  in  close  wlation  with  the  choHa  tympani. 
Tliis  nerve,  on  euteriiiff  tin*  tympanum,  jja^Hes*  along  the  free 
border  of  tJie  fold  for  about  half  its  lengtli :  it  then  rune  along 
its  posterior  suriafe  to  the  side  of  t)ie  neck  of  the  malleus,  and  is 
directed  between  the  tendon  of  the  tensor  tympani  anrl  a  pro- 
longation of  the  anterior  ligament  of  the  malleus  to  the  Glaserian 
fiarnre.  Where  the  nene  leaves  the  free  border  of  the  fold,  it  has 
the  long  proceeH  of  the  incna  on  its  inner  side,  and  ii»  attachetl  to 
it  by  maeous  membrane.  Schwalbe  Btatea  that  the  jxisterior  part  of 
the  nerve  is  not  free,  but  is  nsnally  invested  by  a  special  fold  of 
niacous  membrane,  llie  anterior  fold  coven?  the  anterior  ligament 
of  the  malleui),  and  ia  firmer  and  shorter  than  the  posterior  fold. 
Other  folds  invest  the  tendon  of  the  tensor  tymi>aiu  muscle,  both 
processes  of  the  incutt.  and  the  tendon  of  the  stapedins.  lliese 
folds,  together  with  the  tympanic  membrane  and  the  ossicles, 
form  the  boundaries  of  small  pmt^hee,  the  most  important  of  which 
i«  situated  Ijetween  the  posterior  fold  and  the  membrane,  nns 
communicaleis  with  another  ponch  termed  Prussak's  space,  wliicli 
is  flituated  between  the  external  ligament  of  the  malleus  and  the 
short  protH>8»  of  that  bone.  It  is  bounded  externally  by  Shrapnell's 
membrane,  and  internally  by  the  neck  of  the  malleus.  'ITie  im- 
portance of  this  pouch  or  space  ia  due  to  the  fact  that  isolate)! 
nocunmlations  of  secretions  and  of  purulent  matter  are  sometimes 
found  iu  it. 

The  mucous  membrane  ia  closely  connected  with  the  perios- 
tt*om.  and  appears  as  a  thin  transparent  pellicle  with  a  smooth, 
glistening  surface.  The  periosteal  layer  is  traversed  by  vessels 
Mid  nerves,  and  is  thickened  lor  the  reception  of  these  structures. 
Th««  character  of  the  epithelium  varies  in  different  parts  of  the 
menibi-ane.  Acconling  to  Kiilllker,  the  surface  of  the  ossicles,  of 
the  niembrana  tympani,  and  of  the  prnmontoiy  is  covered  with 
te«sel&ted  epithelinm;  but  the  remaining  portions  by  ciliated 
cj'lindrical  cells.  At  the  margin  of  the  membrana  tymjiani  the 
latter  celU  are  seen  to  iM^come  smaller,  and  gradually  to  U^se 
their  cilia.  (See  Fig.  8,  page  29.)  I'he  connective  tissue,  which 
fomis  the  basis  of  the  membrane,  shows  a  reticular  structure  in 
various  paits,  with  meshes  containing  leucocytes.     Tlie  periosteal 
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layer  is  made  up  iif  (compact  ittmndH  nf  connective  ti?t>ue,  ranning 
pjimlli'l  to  tlie  oAseoua  surface.  Some  of  tfie  libi-oiis  bundlt-s  tuv 
raised  ahove  the  gentral  surface,  mid  contain  peeidiar  struftiirr*. 
formerly  rt-gareled  as  pathological  pfiKhn'l«,  hut  which  Politzer  lias 
shown  to  be  noniial  forniiitions.  These  are  genemlly  oval,  but 
Ftmietimee  pyriform  bodies,  having-  a  fibrous  structure,  the  fibres 
being  arrang^-d  in  layers  parallel  \nth  tin*  exterior  outline.  Kach 
of  these  bodies  is  traversed  from  end  to  end  by  a  librous  stalk 
or  band,  attached  at  one  extitMnily  to  the  inembT*Rnoii8  surface 
below,  and  at  the  other  to  tlie  dsfeoiis  wall.  Thei*e  structurea 
art^  purely  couuective-tittstie  formations,  though  they  somewhat 
resemble  the  Pacinian  borliea. 


fitonox  inKurov  ns  Hvcoes  Mkumiaxx  or  mi  Ixxioi  Wau.  of  tkk  TrxvAinrM  of  juT 

Atili-'r.      K  IVi'.      (.K^htralbr,  •i/Ur  /tru««er.) 
l.oitUbHl&plllwUiiiii:  3,UimIc9Ui;  3^  coniUKtlro  tlMue  ot  th«  muoont  nicmbnuM. 

Anatomists  differ  in  opinion  as  to  whether  any  glandular 
sti'uctiii'eB  are  contained  in  the  mucous  membrane  of  the  tym- 
panum. It  was  fonnerly  held  that  these  stnicturea  were  absent, 
but  Tr8lt«ch  hae  described  racemose  fflanrls  near  the  anterior 
pouch  of  tlie  membrane,  close  to  the  entrance  of  the  Kn»taeliian 
tnlw.  Other  observers  have  noticed  tubular  glands  lined  with 
cylindrical  epithelium  and  dilated  at  tlieir  extremiliee.  Luwlika 
and  Sappcy.  on  the  other  hand,  state  that  no  glands  exist  in  the 
normal  tympanum,  and  it  may  Ite  i*egnrded  as  certain  that  even 
if  the  contrary'  opinion  be  correct,  the  glands  muRt.  be  few  in 
number  and  tmimportant,  in  chanicter.  The  walls  of  the  tjinpaimm 
are  moiMened  by  u  minnte  cpmntity  of  fluid,  which  may  collect  so 
as  to  become  visible  on  the  Hoor  and  in  the  pouches  of  the  cavity. 
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The  trnipAnttni  in  the  fa?tiis  nncl  in  the  new-born  child 
preseuU  certain  pPctiHarities  which  rf^^uirp  to  Iw  iioliced.  The 
cavity  call  scarcely  be  said  to  exist  in  the  I'cctua  at  Iht:  fuurth  or 
fiftli  moiitli,  for  it  is  completely  occnpied  by  a  reddish  jfelatinons 
material,  which  is  iu  reality  the  thickimed  lum-ous  meuilirniie. 
According  to  Ti-oltsch,  the  enlargement  at'  the  membrane  is 
observable  in  those  iwrtiona  which  eciver  the  labji-iiithiTie  wall, 
the  floor  and  the  ortsicles,  whereas?  the  miurtJiis  layer  cit"  the  niem- 
brana  tjinpani  is  unaHected.  This  fnctal  condition  of  the  mucoua 
niPinbmne  ^adnatly  becomes  nuKiified  ;  the  soft  succulent 
atructure  losea  itn  waten,'  intercellular  material,  and  is  con- 
^•erted  into  fibrillary  connective  tissue.  Opinioiiia  differ  as  to 
the  time  at  whi(^h  this  change  takef  place,  and  iw  t-o  its  causes. 
Stmie  authorities  (as  mentioned  by  Schwallx')  ctat^i  tliat  Ihe 
change  occurs  and  is  completed  during  the  eighth  month,  so  that 
the  t}'mpannm  is  fully  developed  in  the  mature  fcctus;  others 
assert  that  the  thickening  of  the  ninc^ui-i  membrane  remains  till 
birth,  and  that  its  diaappearanLv  is  the  result  of  respiration.  If 
this  latter  opinion  be  correct,  the  tbrmotioTi  of  a  tympanic  cavity 
id  to  he  regarded  a.«  a  proof  of  full  and  perfect  respiration. 
Schwalbe,  however,  thinks  that  the  reduction  in  the  thickness 
of  the  membrane  is  the  result  of  developmental  processes,  and 
is   not  dependent  uj-Kin  the  access  of  air  to  the  tympannm. 

Vesteli  and  Nerves  of  the  Tympanum. — The  arteries  distributed 
to  the  tympanum  are  derived  from  the  external  and  intc^ntal 
carotid.  The  ascending  pharyngeal  branch  of  the  former  gives 
off*  small  twigs  to  (he  Eustachian  tube  and  its  muscles,  and  t^i 
the  mucous  membrane  of  the  anterior  and  middle  poi-tiona  uf  the 
cavity.  Tlie  stylo-mastoid  artery,  a  branch  of  the  posterior 
aiiriculoi'.  in  its  coui-se  through  the  atpieduct  of  Fallopius.  gives 
off  branches  which  pass  througli  foramina  iu  the  posterior  wall 
of  the  tympanum,  and  supply  the  nnicouft  membrane,  and  that 
of  the  mastoid  cells,  and  alfo  the  sta]H'diu»<  muscle,  lirandiea  of 
the  middle  meningeal  ailety,  before  it  enters  the  cranium,  are 
ftimiflhed  to  the  Eustachian  tnbe,  and  when  the  artery  reaches 
that  ca%*ity  it  gives  off  a  small  twig,  which  enters  the  hiatus 
KallopU  and  auastomuees  with  branches  of  the  stylo-mastoid 
arterj-.  A  few  twigs  from  the  meningeal  arterj-  also  pass  through 
tlie  roof  of  the  tympanum.  'Hie  temporal  ai-terT,-  fiends  small 
brauchea  through  the  Glaserinu  fissure ;  and  lastly,  the  internal 
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carotid  8ends  a  fen*  small  twigs  throngli  minute  oriBcee  in  the 
wall  of  the  carotid  i-annl.  TIic  vfnouK  liloorl  pnAKeit  into  thp 
middle  meningeal  vein,  the  deep  aimcular.  and  tlit*  vt-iiis  of  tiie 
pterygoid  plexus.  According  to  PruH«ik.*  the  capillanes  of  the 
t\'nipani<r  mucMJUS  membrane  aiv  peculiar  in  wvpi-nl  renpecte. 
The  small  arteries  do  not  anastomose  with  each  other,  and  the 
•calibre  of  their  branches,  wliich  are  given  off  at  acute  angles,  is 
verj"  large  in  proportion  to  that  of  the  tnmk.  As  a  i-egult  of  this 
airangement,  the  blood-pressure  must  be  considerably  dimiuished 
■while  the  velocity  of  the  current  h  int-reaaed,  and  Iwth  these 
nlterationii  are  unfavourable  for  the  escape  of  .exudation  into  the 
■cavity.  Some  of  the  ai-teries  appear  to  pass  into  Tehis  without 
anv  intcn'ening  capillarief!. 

The  lymphatics  of  the  tynipannm  ai-e  most  abundant  in  the 
<leeper  layen*  of  the  periof*teum.  and  the  vpi^aels  present  many 
i-ounded  dilatations.  On  the  roof  of  the  tvmpanum,  the  IjTnph- 
atics  communicate  with  itifundibular  or  spherical  spaces,  traversed 
by  a  fine  network  and  often  filled  with  leuoocjies,  and  thu3 
rpBembling  minutt;  lympli-folUcles. 

The  nerves  distributed  to  the  t\T«panum  are  derived  from  the 
fifth.  se>^nth.  and  eighth  cranial  nen'es.  and  from  the  gjnn pathetic. 
The  otic  ganglion  furnishes  braiiches  to  the  Eustachian  tulte  and 
1o  the  tensor  tynipani  muscle,  white  tin?  mucous  membrane  of  the 
■cavity  is  supplied  liy  the  tympanic  branch  (Jacobson's  ner\'e)  of 
the  glosao-pharjTigeal.  lliis  branch  arises  from  the  petrous 
gangliou,  and  passes  to  the  tympanum  through  a  caiml,  the 
opening  of  whit;h  is  in  the  ridge  of  bone  between  the  jnguloi- 
foesa  and  the  carotid  foramen.  Chi  the  inner  wall  of  the  tym- 
ipanum  the  nerve  forms  a  plexus  with  twigs  from  the  sympathetic. 
One  branch  of  the  tjonpanic  nerve,  the  small  superficial  petrosal, 
passes  lieneath  the  canal  for  the  tensor  tynipaui  muscle,  aiul  thence 
to  the  e-xterior  of  the  ukull,  tluough  a  small  opening  in  the 
sphenoid  bone,  to  end  in  the  otit-  ganglion.  The  t\nnpanic  plexus 
is  thus  connected  wiTh  the  fifth  nerve,  firnups  of  ganglionK.*ells 
connected  with  the  tympanic  nerve  have  been  discovered  by 
KOlliker  and  Krause.  The  nerve  to  the  stapedius  muscle  arisen 
from  the  facial  in  the  aquprluct  of  Kallc.pins.  opposite  the 
p\Tftnn"l.  *nd  passes  obliijuely  inwards.  The  symimthetic  nerves 
jm*  deri*-ed  from  the  carotid  plc.xu:^.  They  pas*  through  the 
•  Jlar  J'\iftiol/i]fiti  mbJ  Jaat^mir  Jn  Bluttirwnnv  in  drr  TmmmeUtaiile,  1B68. 
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pwterior  wall  of  the  canal  of  that  name,  nnrl  join  with  the 
branches  of  the  glosso-phan-ngeal  ami  iiftli  pair  to  fimn  Iht» 
t>-mpanic  plexus.  The  nerves  contained  in  the  deeper  layer  of 
the  periosteum  are  for  the  most  part  mediiUated,  but  tlieir 
branches  which  form  a  plexus  in  the  more  superficial  layer  give 
off  noD-rneduIJatt?d  filaments.  Ganglion  celts  are  connected  with 
the  main  branches,  and  are  also  fonnd  immediately  beneath  the 
epitlielial  cells. 

Besides  the  nerves  distributed  to  its  structures,  the  tympanum 
also  contains  a  portion  of  the  chorda  tvmpani  npr%'p,  which  leaves 
the  trunk  of  the  facial  while  within  the  aqueduct  of  Fallopiuj*.  and 
CToeees  th«  cavity  to  join  the  Ungual  branch  of  the  fifth,  with 
which  it  paj»»ei<  to  the  tongue.  It  enters  the  pcwterior  part  uf 
the  tympanic  cavity  Ihrougli  a  canal  below  the  level  of  the 
pyramid,  where  it  come«  into  contact  with  the  jiosterior  fold 
of  the  lining  membrane  (see  page  43),  and  then  passes  forwards 
acrcn??  the  membraiia  t^Tiipani  to  the  Olaserian  fiBanre. 

The  Eoctachuui  tabe  forms  the  ehaiuiel  of  communication 
between  the  pbarj*nx  and  the  tympanum,  and  consists  of  two 
firmly  connerted  portions,  one  being  cartilaginous  and  the  other 
osseous.  The  latter  commences  in  the  tympanum;  the  opening 
of  the  cartilaginous  portion  is  in  the  lateral  wall  of  the  naso- 
pharynx. ?'nim  end  to  end  the  tube  mpar"urea  aliout  3*1  milll- 
mtftres  (1"4  inches),  one-third  of  which  belongs  to  the  osseous 
portion.  The  direction  of  the  tube  is  not  uniform ;  the  two 
portions  being  united  at  an  obtuse  angle.  Looked  at  from  above, 
the  change  of  direction  is  scarcely  visible ;  but  it  is  always 
marked  on  the  under  side.  T\\e  angle  coincides  with  the  narrowest 
[Nirt  of  tliM  tube,  and  with  the  place  of  union  of  the  r^rtilaginons 
and  osseous  portions.  The  calibre  of  the  latter  increases  towards 
the  trmpanum  ;  the  passage  through  the  cai-tilaginous  part  takes 
the  form  of  a  vertical  slit,  the  height  of  which  increases  gradually 
towards  the  pharjnix.  ITie  genei-al  direction  of  the  Eustachian  tube 
is  from  the  tjTnpannm  Ix-hiud  and  above,  fr>n\anls,  downwards,  and 
towards  the  mesial  line.  Its  axis  forms  an  angle  of  160°  with 
that  of  the  e.xtemal  meatus.  The  tu>)e  is  usually  said  to  present 
an  outer  and  imier  wall,  a  floor  an<l  a  roof.  The  sides,  however, 
ahnoet  meet  below,  and  in  the  cartilaginous  portion  the  upper 
boundan'  of  the  tube  is  the  angle  formed  ljy  the  approximation 
of  the  walls. 
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*J'he  walls  of  the  osi^eous  poiiion  of  the  tube  at  the  tympanic 
end  are  nontinuoiiii  with  th(>?e  of  the  cavity,  pxcppt  below,  where 
the  orilice  is  marked  by  a  ^hoi-p  curve  downwards  to  the  Aiit«Lrior 
wall  of  the  tympanum.  The  roof  is  formed  hy  the  floor  and 
latrrnl  wall,  partly  osseous  and  partly  fihnius,  of  the  canal  for  the 
t^-iiscr  tjTJipani  muscle.  On  transvei-st'  section  the  os&eous  portiou 
is  triaujjular  in  form,  with  the  base  abo\'e  and  the  apex  below; 


^ 


Ito 


^^ 


I  BL'frrACKlAX  Tl-»>  tsu  Ttmpaxic  Cavht,  Rk<kt  Bar.    (fVitttr.) 

^JtjfekBllFratMtJ^'miunl  ;  6.  Iimil  nrtlipitmllriis;  r,  Icmrri-mlnf  thrlinnilli  of  lllc- mnlloiiS;  d.lmily 
'       «t  the  iacwt  -.  «,  *hort  pmccM  irf  Ibe  Im-u* ;  /,  Inunr  tyn>iMn1 ;  g,  oMlunt  pbArynj[cun)  tvrfjw  j 
h.  Itthiiiiu  liitiw:  I,  (Mtfum  tyBi|MiiInun  tubs. 

towards  the  tympanum  tlie  lateral  walls  are  separated  Iielow,  and 
a  floor  may  be  faid  to  exist,  M-hidi  is  sometimes  divided  into  two 
part^  by  a  minute  irrest.  The  intt-nial  wall  of  the  Of»seous  tube 
is  constitute  by  the  neighbouring  pai-t  of  the  carotid  canal. 
ati<l  ('lose  tu  the  tympanic  orifice  is  llm  o|H>ninpr  of  the  minute 
canal  which  transmits  the  small  di-ep  pftro#al  nerve.  Minut** 
perforations  sometimes  exist  in  the  septum  between  the  osseous 
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tnbe  and  the  carotid  canal.  At  the  t\Tiipanic  orifice  the  tube 
measoree  from  above  dowiiwarthi  about  4^niui.,  and  3^mni.  from 
«ide  to  aide ;  at  the  isthmus  the  width  of  the  tube  is  about  I  mm., 
while  from  above  downwards  the  average  meaeuremeiit  ih  3min. 

7V«  mucoiu  membrane  of  the  o&seous  portion  of  the  tube  is 
o)o6e)y  att-Bched  to  the  periosteum.  The  epithelium  is  of  the 
cohininar  ciliated  variety,  and  is<  destitute  of  glands.  Tlie 
iiienibraiie  U  thickest  towards  the  lhn.tr  of  the  tube,  and  contAins 
a  vascular  network  resembling  cavernous  tissue.  Adenoid  con- 
nective fiffiue  is  often  found  in  the  mucous  memhrane  beneath  the 
oeseons  lamella,  separating  the  Eustachian  tube  from  the  canal  for 
the  tensor  tympani  muscle. 

Tfie  carHUujinous  portion  of  the  Enstachlan  tulie  forms  an  in- 
complete wall,  the  deficiency  being  supplied  by  fibrous  membrane. 
When  a  transvei*se  section  is  made  the  cartilage  i-*  seen  to  be 
bent  upon  itaelf,  so  as  to  form  an  angle  above,  and  to  constitute 
al)out  two-thirds  of  the  tube.  It  is  firmly  a1ta<-hed  hy  means  of 
fibro-cartilagiuous  tissut*  to  the  indentations  ufthe  osseous  portion. 
Th«  cartilage  is  complete  along  the  inner  wall  of  the  tube;  it« 
(smaller  portion  fonni*  the  upper  part  of  the  outer  wall.  The 
imier  wall  increases  in  height  Croni  the  isthmus  to  the  pharyngeal 
opming.  where  it  measures  1 2mm.  At  the  latter  spot  the  cartilage 
tif  the  outer  wall  is  much  reduced  m  size,  whereas  at  the  isthmus 
the  two  portions  are  nearly  equal.  At  the  pharjiigeal  end  the 
inner  wall  is  much  thickened,  and  ita  fi-ee  vertical  bonier,  which 
projecle  into  the  side  of  the  pharjnx,  is  often  slightly  concave,  and 
is  prolonged  for  a  short  distance  at  a  right  angle,  ho  as  to  assist  in 
farming  the  Boor.  UTie  cartilaginous  portion,  fi-om  the  isthmus  to 
lite  pharyngeal  oj>ening,  measures  24mm.,  or  nearly  one  inch. 

Ilie  upper  part,  or  roof  of  the  cartilaginous  portion,  is  firmly 
Attached  by  means  of  fibrous  tissue  to  the  base  of  the  skull. 
Commencing  at  the  moulh  of  the  osseous  {wrtioii  <.)i'  the  tube,  a 
^diitinct  furrow  can  he  ti-aced.  ruiniiug  inwarffs  inul  f'ortrarth, 
IIJBtn'een  the  great  ala  of  the  sphenoid  and  the  anterior  surface  of 
the  extremity  of  the  petrous  bone.  The  fibrons  tissue  occupying 
the  cleft  is  very  closely  connected  with  the  roi»f  and  inner  wall  of 
the  Eufitocliiau  tube.  Further  forwards,  near  the  pter3goid 
pTDCess.  the  inner  wall  is  free  and  comjwratively  movable,  and 
pFDJectji  into  the  pharynx.  The  outer  wall,  on  the  other  hand,  at 
ita  anterior    part.  Is   iirmly   connected   with   the   bone,  auiV  \ta 
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extremity  is  attached  to  a  process  on  the  internal  pterygoid  pUte, 
In  lis  poateiiior  two^thirds,  this  outer  n-all  of  the  tube  admite  of 
considerable  movement  an  a  i-csult  of  muscular  contraction. 

The  continnity  of  this  portion  of  the  tnbe  is  often  brokem  by 
clefts  of  various  forms  and  sizes,  and  filial  np  nnth  connective 
tiesuo  and  blood-vessels.  Sometimes  ridi^es  of  cartilage  project 
into  the  r-anal,  and  small  detached  cortilaginoos  masses  are  not 
infrequent  in  tlie  surrounding  fibnmfl  tissue. 

Histologically,  the  cartilage  of  tlio  Eustachian  tube  is  of  the 
elastic  variety  ;  fibres  of  the  latter  character  are  verj-  abundant  in 
the  upiier  and  posterior  part.  The  c-^psules  of  the  cells  are 
distinctly  hyaline;  they  are  closely  packed  together  with  elastic 
fibres  in  the  middle  portitms  of  tlte  cartilage. 

It  reiimins  now  to  deswribe  the  viemirmrwue  portion  of  the 
tnbe,  or  that  winch  completes  the  gap  between  the  edges  of  the 
cartilage.  This  portion  is  lined  by  mucous  uit-nibraue.  continnous 
with  that  of  the  rest  of  the  tuW,  and  snpport**d  by  a  fascia  closely 
connected  with  the  perichondrium,  and  by  tie  attachments  of  the 
tensor  palnti  muscle.  This  membranous  layer  is  mainly  composed 
of  connective  tissue,  the  bundles  of  which  ai-e  parallel  to  the  axis 
of  the  tnbe.  and  the  submucous  tissue  ia  strengthened  by  a 
comparatively  thick  layer  of  fiit  cells.  The  mucous  membrane 
presents  several  longitudinal  folds,  and  these  are  especially  marked 
in  the  floor  of  the  tube,  t<>warda  the  pharyngeal  opening,  the 
closui-e  of  which  they  appear  to  assist.  'IVo  other  folds  exist  in 
the  outer  third  of  the  cariiiaginous  portion ;  one  on  the  internal 
and  the  other  on  the  e.xtenial  wall.  These  form  the  floor  of  a 
triangle,  the  apex  of  which  is  in  the  hooked  portion  of  the  carti- 
lage. Rfldinger,*  who  first  described  this  arrangement,  was  of 
opinion  that  tlii»  portion  of  the  canal  ivnmined  permanently  open, 
wliereas  the  lower  part.,  represented  by  a  verticjil  slit,  was  alwaj"s 
closed  except  during  the  art  of  swallowing.  The  upper  dinsion 
he  termed  the  ••  safety-lube."  while  the  lower  constituted  the 
"aoecBBory  cleft."  The  fonner  provides  a  channel  through  which 
air  in  the  tjinpannm  can  always  pass  into  the  naso-pharynx. 
Subsequently,  Rlldinger  was  led  to  believe  that  in  a  .^tate  of  rest 
the  middle  portion  of  the  tube  was  always  closfd.  but  that  the 
lower  portion  stood  open,  like  a  funnel,  towards  the  pharynx. 
Moos   states   that  the   pharyngeal  opening  in  a  state  of  ivst  is; 

•  Suliwallv,  /^AritirA  dirt  Anaitmir  tin  Ohm,  8.  635. 
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alvnys  close*!  by  the  folds  which  prnject  iipwarrls  from  it*  6oor. 
Oilier  autlioritii-a  are  «f  opinion  (hat  under  ordinary  c--ircuni*^tanc!P8 
the  whole  of  the  cartilaginous  portion  is  cIose<l.  Whichever  view 
W  correct,  it  may  be  aesunied  that  a  capillar!,*  canal  would  be 
filled  by  the  secretions  of  the  lyinpanum.  The  gi-e^ter  part  of 
the  cartiiagiiioiia  portion  is  in  nil  probability  closed,  except  when 
Acted  upon  by  the  mnscles  alxiut  to  be  de!?cribed. 

The  tube  is  lined  by  ciliated  columnar  epitlielium  with  basal 
■cells  beneatii.  and  goblet  cells  in  varying  pi-oportions.  The  ciliary 
nndnlatinns  are  said  to  Travel  from  the  tympanum  towai'ds  the 
pharynx,  but  various  substances,  such  as  hair,  particles  of  soot,  and 
tfUiiff  are  stated  to  hove  found  their  way  through  the  Eustachian 
tube  to  the  tjTnpnnitm.  lieiicath  the  cpitlielinm  is  a  loose  con- 
nective tissue  layer,  with  numerous  cells,  and  still  more  exienmlly 
the  fibres  are  dis|josed  in  a  somewhat  circular  direction.  An 
important  const-itaent  of  the  niacous  membrane  of  the  tube  is 
the  so-called  adenoid,  or  reticular  connective  tissue,  containing 
uomerous  leucocytes,  and  presenting  several  modifications  and 
Atages  of  development,  sometimes  taking  the  form  of  a  diffuse 
IjTnphoid  infiltration,  and  Kometimes  constituting?  gland -like 
atructnres.  Heyoud  the  phar\-nyeal  orifice,  this  reticular  tifrfue 
surrounding  minute  depressions  is  continued  into  the  pharv'U^'al 
tonsil.  It  is  eepecially  developed  in  cbiMren.  but  in  adults  it  is 
abuudant  only  in  the  phar^iigeal  third  of  the  tube.  The  excivtory 
flnctti  of  mucous  glands  open  into  the  bastes  of  the  pit-like 
depressions,  as  well  as  lietween  them.  These  glands  are  copiously 
«bHtrib\(te<l  throughout  the  tube,  exccj)t  at  its  upper  portion. 

Ilie  tissues  in  clt»SK'!  contai^t  with  the  cartilaghuuis  jmrt  of  the 
£astachian  tube  are  as  follows;  The  tensor  veli  is  applied  tir  its 
lateral  and  anterior  wall.  Ijeing  itself  covered  by  a  fascia  and  the 
internal  pterygoi<l  muscle.  The  levator  veli  extends  along  the 
floor  of  the  tube,  and  the  posterior  and  internal  wall  is  at  first 
co%vre<l  hy  (he  origin  of  this  muscle;  but  in  front,  it  lies  under 
the  mucous  membrane  of  the  phajytii,  and  toruis  the  anterior 
wall  of  Busemnlillers  fossa,  in  their  fui-ther  course  in  the 
pharyngeal  wall,  the  muscle**  of  the  tube  ai-e  thus  placed :  'Hie 
snip ingo-phar^ii gens,  and  behind  it,  the  Hganient  of  that  nantc. 
form  the  iunennost  layt-r  beneath  the  mucous  membrane.  At  the 
antt*nor  border  of  the  muscle,  the  levator  veli  takes  a  direction 
downwards  and  forwards,  aiidat  the  moathof  the  tube  ilea  close  under 
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the  mucoiw  membrane.      Upon  the  out*r  side  of  these  musdw  ^ 
thp  co!iHtric-turf,  and  still  mort*  Ibrwartls,  the  ti>naor  veli  niuscle- 

'Vhe  plufniiujeal  o^tf>nmij  of  the  Kui»lachiaii  tube  is  sitiinU"'!  i'^ 
depression  in  the  lateral  wall  of  the  naso-pharynx.    Its  form  Tar*^**' 
being  oval,  peni^haped,  elliptical,  or  triang^ilar.  xrith  the  Xar^^*^ 
extremity  abuve.  and  dirtKJted  somewhat  fonvai-dH.     In  other  Cft*'**^ 
it  ie  a  mere  cleft  or  sHt,  while  sometimes  the  opening  is  kitJney" 
sliaped.      Its  posterior  huumlary  is  formed  by  the  pliarvti^al  efi" 
of  the  cartilt^e  of  the  tube,  the  internal  wall  of  which  prtijec^^ 
like  a  lip.  and  separates  the  o[}ening  fi*om  the  fossa  of  UosenniUll***'- 
Below,  this  projection  is  less  marked,  and  is  continnous  with  tbf 
salpinf^tt-pharynj^al  fold,  and  lower  down  with  the  pr jsterior  pillar  *>* 
the  fauces:  it  covei-s  the  solpiwgo-pharyngeiis  nmscle.     The  upp*^^ 
border  of  the  orifice  is  strengthened  by  a  curved  portion  of  the  prO' 
jeutinjj  ridgf.    In  its  longest  diameter,  the  opening  measures  abou* 
(imni.,  its  anterior  and  upper  exti-emity  is  about  6cm.  6*001  th^ 
anterior  nasal  spine,  and  Icin.  behind  the  poeterior  extremity  »* 
the  interior  turbinate  Imue.     llie  opening  in  adults  is  somewhat 
abuve  tlie  lower  meatus  of  the  nose,  or  Icm.  above  the  level  o€ 
the  hard  palate. 

During  the  act?  of  swallowing  and  sjieaking,  the  size  and 
form  of  the  orifice  undergo  certain  chaugc«;  these  hove  been 
obsen'ed  in  cases  in  which  the  upper  jaw  on  one  side  and  a- 
purliou  of  the  mwe  had  been  i-emoved.  The  opening  undergoes 
110  changi*  in  oitlinan,-  or  forced  breathing  through  the  noee; 
slight  movement**  are  observable  during  inspirations  of  the  Utter 
character  through  the  nose  and  mouth.  A  considerable  change. 
however,  is  noticeable  during  speaking  and  swallowing.  ITie 
Bwelliug  furniing  the  posterior  bnundary  moves  Iwwkwards,  and  the 
8alpingf>-pharvugi^nl  fold  conita  into  view ;  in  front  of  it,  aa  a 
result  of  contraction  of  the  levator  palati.  the  floor  of  the  orifice  of 
the  tube  rises  up  and  separates  (he  wall^  tVom  each  other. 

In  children,  as  compared  with  adnlte,  the  Kustachiaii  tube 
presents  cei-tain  differences.  It  is  dec-idt^Hy  shorter,  but  ab- 
solutely wider  at  the  isthnn.s  and  at  the  tnupanic  orifice;  the 
osseous  part  is  longer  ni  proportion  to  the  cartolaginone,  and  the 
direction  of  the  canal  .s  almost  horizontal.  This  co.ifonnation 
fac-ilitates  the  removal  ot  secretion  when  air  is  foired  thn.ngh  the 
tube.  Less  than  half  the  c.rcun,f.r,.nc4..  of  the  tube  is  fonned  bv 
cftrtUag«;  the  phao-n^al  "^ihce  ,«  a  mere  cleft,  and  the  posterior 
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lip  {a  decidedly  less  prumiiient.  During  fcptal  life,  the  opening  of 
tKe  tube  is  below  the  level  of  the  hard  patate ;  at  birth,  it  reaches 
tliat  level ;  in  a  eiiild  fonr  vvar*  old.  it  is  about  Snun.  above  it. 

Several  miwclrs,  fascia:,  and  fijamenlg  are  rannected  with  the 
OBTtilaginutiB  and  membranous  part  of  the  Ku^tachian  tube,  and 
an*  mainly  concerned  in  rendering  its  orifice  more  or  less  patent. 
Tht-re  are  at  least  three  rausrles,  of  which  the  first  in  importance 
is  the  teii*vr  tvii,  or.  as  it  is  sometimes  c^U-^l.  the  iliUitur  itthtv.  It 
ariaea  from  the  ruot  of  the  internal  pterygoid  plat*-  of  the  sphenoid 
boue,  Crum  the  external  cartilaginous  portion  of  the  tube,  and  from 
tbt^  membranous  portion.  Its  outer  surface  gradually  becomes 
tandinouj.  and  a  portion  of  it  le  cUteely  united  u-ith  the  aponeuroi^is 
«f  the  iutemal  pten.'goid  mu^le  iu  the  pterygoid  fu«sa.  'llie 
then  tumH  round  the  Immular  process,  being  here  repre- 

ted  by  a  somewhat  brood  tendon,  which  passes  into  the 
apcmmroata  of  the  palate,  and  is  also  attached  in  front  to  the 
posterior  border  of  I  he  hard  palate. 

^Vben  the  teiuor  reli  contract«  it  separates  the  hooked  portion 
of  tbe  cairtilage  and  the  membranous  part  from  the  internal  plate. 
and  tKiu  dilates  the  tube.  Certain  fibres  which  are  attaclied  to 
tbe  lateral  cartilage  and  to  the  notch  at  the  base  of  the  pteri-goid 
plslea  are  etepecially  active  iu  this  direction.  There  is  also  a  layer 
of  fibrow  tiisue.  connected  on  the  one  liaud  with  the  membranous 
portion  of  the  tube,  and  on  the  other  with  the  aponeurotic  ex- 
pansion of  the  tendon  of  the  niuiicle.  and  this  tissue  is  tightened 
wbru  tbe  muscle  contracts  and  draws  the  membranous  from  the 
OarfciUginoutt  portion  of  the  tube.  The  tensor  veli  is  often  cl«ely 
comiected  with  the  tensor  t}'mpani  nimble. 

Tbe  Kt  of  swallowing  mvariably  causes  the  Eustachian  lube 

ppen.  hat    the  latter  result  can  be  independently  effected   by 
persKius.     'l"he  tenaor  veli  moacte  is  supplied  by  tlie  motor 
ponioQ  of  the  fifth  nerve. 

The  Lrtator  tvfi  arises  from  the  under  surface  of  the  apex  of  the 
petrous  bone,  just  anterior  to  the  inferior  opening  of  the  carotid 
caiiaiL  from  tbe  commencement  of  tbe  external  plate  uf  the 
cartilage  of  the  tube,  and  from  the  contiguous  portion  of  the  6oor 
M  &r  as  the  posterior  extremity  of  the  internal  plate.  In  their 
euone  forward  tbe  fibre*  of  the  muscle  are  applied  to  the  lower 
aspect  of  tbe  tube,  being  nearly  parallel  to  its  axis.  Near  the 
opening    tlie   mtucle  passes   under    the  membranous 
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base  of  (he  tvhe  clawnwarda  towarria  the  soft  palate,  and  divides 
into  t^vo  portions,  llie  smaller  of  these  ts  continued  forwards 
towarHH  tlie  ])owteriiir  iKire:*,  luid  iw  itinerted  info  the  pcwt**rior  na^al 
spine  and  tlie  periosteum  of  the  hard  pulate.  while  the  larger 
portion  poises  downwai*dB  in  the  soft  palate,  and  i-eaches  the  arch 
of  the  palate  on  the  opposite  side,  the  ng-ht  and  left  muscles  thus- 
crossing  eacli  other.  When  tins  inusule  conliTUit-j*,  itii  l>eHv 
thickens,  and  foraia  a  pixijeeting  cushion  on  the  floor  of  the  tube. 

'ilie  prineipnl  function  of  this  muscle  is  to  elevate  the  aoft 
palate,  but  by  raising  the  Uoor  of  tlie  tube  at  (he  phan'ngval 
opening,  it  so  far  diminishes  the  size  of  the  aperture,  'niis  ivsult 
is  observed  during  degbitition,  the  act  of  speaking,  and  deep 
ini'])iiaticin.  'Hie  levator  veli  i»  not  to  be  regarded  as  the 
antagonist  of  tlie  leusor.  for  it  comes  into  action  during  the  first 
part  of  the  net  of  deglutition,  whereas  the  contraction  uf  the  tensor 
takes  plm^e  at  a  later  stage  arn]  eansej*  the  ]>harvngea!  o[»ening  of 
the  tube  to  enlarge.  Moreover,  tlie  swelling  caused  by  the  con- 
traction of  the  levator  separates  tlie  walls  of  tho  tube  to  some 
ext^Mit.  and  ahei*s  tlie  shape  of  the  apertui-e.  and  this  nrtion  lessens 
or  ttltKigellier  neutralizes  the  diiniiuitioii  caused  by  the  swelling  in 
the  Boor.  It  is  therefore  more  (.•orivet  to  say  That  the  action  of 
the  nnisi'le  is  to  tuocbfy  the  shape  of  the  aperture,  and  to  aitsiet 
the  eft'ei-t  of  the  rontraj^tioii  of  the  tensor  veli  by  slightly  separating 
the  walls  of  (ho  tube  and  by  lixing  the  base. 

The  third  muscle  connected  with  the  Eustachian  tube  is  the 
sttlyuiilo-yltnrifHtji'iiti.  or  the  reftiiclw  tuhf.  This  arises  from  the 
thickened  pharyngeal  end  of  the  inner  cai'ti lag) nous  plate,  and 
passes  backwaixis  to  the  muscles  of  the  pharynx  into  the  con- 
nective tissue  lietween  the  latter  and  the  mucous  membrane.  It 
is  sonietimeii  absent,  and  is  seldom  verj'  conspicuous.  ^Vlleu  it 
contracts  it  draws  the  pharjmgeal  extremity  c>f  the  inner 
cartilaginous  plate  in  a  direction  liackwards  and  downwanls.  and 
a^i»t.s  to  open  the  mouth  of  the  tube  during  the  act  of 
swallowing. 

Several  so-L'al)ed  /rMptrfl  aiv  described  in  connection  with  the 
Eufitaehimi  tubt-,  (I)  lliere  is  a  layer  of  ixjuuective  tissue 
betwt^'u  tlie  tensnr  and  levator  veli  muscles  ;  it  is  attached  to  the 
niembi-auous  p4irtton  of  the  tube,  and  passes  outwards  and  down- 
waitls.  T\\\f.  foAcui  Hni/nHtfo-ffiinnftufea  is  attached  to  the  hamular 
proeesit^  and  to  the  lateral  wall  of  the  pharynx.     Some  fdnvs  of  the 
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Wusor  veli  arist!  from  this  fascia,  and  when  they  conlrai*  thpy 
draw  (he  membranous  portion  of  the  lube  downwards  and  out- 
wards. (2)  Another  foHcia,  which  is  coiineeted  with  the  mtemal 
pten'goid  muscle,  covers  the  lateral  cartilage  and  the  membranous 
tube,  togel-lier  with  the  tensor  veli.  When  the  internal  pterygoid 
contracts,  this  fascia,  the  portion  of  the  tube  connected  vnth  it  and 
tlw  tensor  veli  are  put  upon  the  stretch,  so  that  the  first-named 
muscle  forms  part  of  the  motor  apparatus  of  the  tube.  (3)  The 
gtdjnjujo'yliurtfiujeai  ligament  nri^&s  from  the  posterior  snWace  of 
the  inner  cartilaf»inou:<  plat*?,  and  passes  liackwards  to  the  con- 
strictoi-:}  of  the  pharynx.  When  the  superior  aud  middle  cou- 
strictora  act  the  internal  cartils^nous  plate  is  forcibly  retracted, 
and  this  ligament,  which  often  contains  [Kirtioni^  of  cartilage,  may 
thei-efure  be  described  as  the  retrahens  tuba\ 

Teeaels  of  the  Eustachian  Tube. — The  tube  is  supplied 
by  the  ascendinfr  pharyngeal  arterj*,  a  branch  of  tJie  middle 
meningeal,  and  by  small  twigs  direct  from  the  latter  arterj'  and 
from  the  internal  carotid  before  it  entere  the  canal  and  while 
paasiug  through  it.  1'he  veins  are  numerous,  and  some  of  them 
luive  important  relations.  Tlmse  winch  form  the  internal  pterygoid 
plexus  pass  along  the  external  cartilaginous  plate  to  the  base  of 
the  skull,  and  some  of  them  open  into  the  cavernous  sinus. 
These  veins  are  freely  cannei:t*Hl  with  the  ]jlesua  arounil  the 
glenoid  fossa  and  the  anterior  wall  of  the  meatus,  and  open  either 
iuto  the  facial  or  internal  jugular  vein.  When  this  plexus  is 
congested,  the  cartilaginous  plates  are  brought  nearer  to  each 
other,  and  the  calibre  uf  the  tuU^  iis  diniimslu'd. 

The  n#rf'«i  of  the  Kustachian  tube  are  siipplied  mainly  by  the 
fifth  pair ;  the  pterj-goid  branch  is  distributed  to  the  tensor  palati, 
the  pluuTiigcal  opening  of  the  tube  itceives  twigs  from  the 
rior  pharyngeal  nen-e.  When  the  fifth  ner\-e  is  irritated,  the 
alxltictor  tutta;  contracts  and  the  mouth  of  the  tube  is  enlarged 
BQteriorly.  The  levator  veli  is  supplied  by  the  pneuniogastric. 
The  osseous  portion  of  the  tube  receives  twigs  from  the  tympanic 
plexiu. 

Ftmctioiu  of  the  Tympanam  and  the  Eustachiaii  Tube. — Tlie 
menibrana  tympani  and  the  chain  of  bones  connected  with  it 
require  space  for  their  vibrations,  and  this  is  provided  by  the 
cavity  of  the  tl,^npanu^I.  If  the  latter  were  not  furnishe<l  with 
any  channel  of  communication  with  the  atmosphere,  the  air  it 
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contains  would  he  compressed  by  the  inward  mureroent  of  the 
membrane,  the  vibrntious  of  which  would  meet  with  a  con-**- 
HponHing  i-eeistance.  As  a  second  result,  the  membrane  of  tlie 
ienestra  mtunda  would  be  prevented  fitmi  moviiig  outwai-ds  wlieu 
nct«d  upon  by  the  penl\Ti»pli ;  but  the«e  coneeqnenceB  an* 
prevented  by  the  ewape  of  air  thmii^li  the  Eustachiau  tnl)e. 
Moreover,  if  the  cavity  were  tiy;htly  closed,  itji  gaseous  contentai 
would  be  only  such  air  aa  might  escape  from  the  blood-veswls, 
and  this  woidd  V>e  Rubjeft  to  frequent  vaiiations  in  corapoeition 
and  tension  as  compared  with  the  air  on  the  outer  side  of  the 
membrane.  Th&se  differences  would  modify  the  receptive  capacity 
of  the  membrane  for  sonorous  nndnlationR  and  its  power  of 
conducting  sound.  The  necessity  for  a  tube  connectiug  the 
tympanum  with  the  outer  air  ia  thus  easily  demonstrated. 

The  Eustachian  tube  does  not  nerve  to  conduct  sonomns 
undnlations  from  the  pharj-nx  to  the  tympanum,  neither  is  it  a 
chiii:iu'l  for  the  passage  of  kouikIb  produced  in  the  tliixiat-  Under 
ordinarj'  circumstancee  a  man's  own  voice  is  no*  more  distinctly 
heard  than  that  of  another  person  speaking  close  to  him.  AVhen 
sounds  ai-e  uttered  with  Loth  nose  and  mouth  closed  and  the 
orifices  of  the  Eustachian  tulwe  open,  they  are  heard  with 
exaggerated  intensity*,  and  thev  appear  to  originate  within  flie 
tynipnnuiu  itself,  this  dilferL-nce  being  due  to  the  fact  that  the 
tubes  are  open.  Under  ordinary  conditions  their  walls  are  in 
apposition ;  the  exjiiratoiy  current  and  therefore  tlie  sonoi-oua 
vibrations  produced  by  I  he  vocal  conh  do  not  pass  into  tiie  tubes, 
for  thv  air  does  not  impinge  npon  the  openings  in  a  favourable 
<Iirectiou,  and  can  .easily  escape  through  the  mouth  and  nares. 
The  mechanism  of  the  Eustachian  tube  presents  no  obstacle  to  the 
passage  of  air  from  the  tj-nipanum.  but  its  valve-like  closure 
ob«ti"uct6  the  passage  in  the  opposite  diivctlon.  and  the  tube  is 
opened  either  by  nniscular  action,  as  in  swallowing,  or  as  a  result 
of  increased  pressui*e  of  air,  as  in  Valsaha's  experiment.  When 
the  tube  is  open,  the  intensity  of  sounds  produced  in  the  larynx  is 
due  to  the  same  cause  as  the  alteration  which  is  noticed  when 
words  are  spoken  through  a  tvhe  into  the  ear.  Besides  this, 
when  sound  is  conducted  through  the  Eustachian  tube,  the 
vibrations  of  the  membrana  tympani  are  strengthened  by  re- 
sonance from  the  walls  of  the  cavity.  Some  of  the  vibrations 
reflnTted  from  the  internal  surface  of  tlie  membrane  art;  tlirawn 
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back  upon  it  from  the  sides  of  the  t\-nipamiin,  and  thus  strengthen 
the  aound. 

During  ewallowiug  the  Kustachiau  tube  opeua  and  rIIows  air 
to  escape  from  the  tj-nipannm.  At  the  hepinning  of  the  act, 
however,  the  movement  upwarctit  uf  the  soft  palate  tends  tio  rlofi« 
the  opening,  lu  tlie  ftecoiid  stage  of  swallowing,  tlie  pharynx 
snds.  the  tensor  palati  contracts,  and  the  tn-itice  i»  i-endei-ed 
jti.  GelliS  liowewr,  gives  a  somewhat  different  account  of 
the  phenomena  whicli  occur  in  the  Kustachiau  tube  dunng  the  act 
of  swallowing.  According  to  his*  experiments,  in  that  stage  of 
the  act  during  whicli  the  pllan,^lgo-na*Ull  i-avity  is  shnt  off  hy  the 
horizontal  elevation  and  tension  of  the  ttcft  palate  and  the  action 
of  the  superior  constrictor,  the  wallB  of  the  tube  ore  spparatfd  and 
the  canal  it*  opened.  At  that  moment  air  ig  withdra\ni  from  the 
tympuiuni,  and  the  n)eni}>iane  becomei>  concave  or  moves  inwardt^. 
Immediately  afterwarde  air  jia^iira  in  the  oppodtt^  direction,  as 
a  reeult  of  the  elasticity  of  the  membrane  which  comes  iuto  play 
when  tlie  action  of  the  muscles  of  deglutition  is  winjiemled. 

Besides  that  of  admitting  air  tu  the  t^hinpaiium,  the 
Eustachian  tnbe  has  anotiu-r  important  fuuetiou,  viz.,  that  of 
providing  for  the  escape  of  secretions  from  that  cavity.  The 
xnovementfi  oi*  the  cilia  are  directed  towards  the  pharynx,  but 
the  opening  of  the  tube  is  near  the  roofof  the  tj-nipanuni.  and 
therefore  unfavourably  situated  for  the  i-enioval  cf  secretion,  \v\\en 
only  moderate  in  quantity. 

A  description  of  the  mastoid  portion  of  the  temporal  boin'  and 
the  mastoid  cells  will  complete  this  portion  of  the  subject. 

The  Mastoid  portion  of  the  temi>oral  b<me  ia  situated  beliind 
the  meatus;  it  contains  cellular  t<pai-et!  which  communicate  with 
the  tympanum,  and  are  llnt-d  by  mucous  niendirane  prolonged 
from  tliat  ravitj'.  Its  external  sni'fa<'e  is  txmvex  and  rough,  and 
presents  several  foramina,  one  of  which,  much  lazier  than  the 
Others,  is  situated  close  to  the  posterior  borfU-r.  and  serves  for  the 
pawi^  of  a  vein  to  the  lateral  sinus.  Behind  the  aperture  of  the 
ear.  the  mastoid  portion  ia  prolonged  downwards  into  a  nipple- 
ehaped  projection — the  in^tstoid  j'l-ucess,  on  the  inner  side  of  which 
ia  a  deep  groove,  the  ilvjasinc  fossa,  which  gives  att.achment  to  the 
posterior  belly  of  the  muscle  of  that  name.  On  the  inner  boundaiy 
uf  tliis  fossa  is  a  slight  groove  for  the  occipital  artery.  In  some 
•  Ante  (P£tudei  tTOtehgU,  Dt  rOrrflte.  p,  119.  rf  *rj. 
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Hpacinifiis,  oiiuther  groove,  nuiniiig  from  before  backwards,  divides 
th<*  inaetoid  process  into  two  portions. 

'I'lii*  outer  Hui-iare  of  tlip  nmstoid  process,  and  especially  of  its 
pQuteriur  part,  is  rough  and  pt-i-furated,  and  occasionally  so  incom- 
plete as  to  allow  the  cellular  structure  of  the  bone  to  become 
visible.  In  extreme  ca8e«  of  this  kind  some  of  the  uim-vUs  open 
I'Xtrnially.  and  thus  etitabli.«h  a  communication  between  the  iym- 
|iu)ium  and  the  eubcntaneous  tissued  of  the  mastoid  portion. 
Morbid  contents  of  the  mastoid  cells  might  thus  pass  to  the  side 
111'  (lie  ni'ck  and  occiput,  and  Gmber*  states  that  he  has  often 
Bt'i'M  I'inphysema  of  thesf  parts  result  from  injecting  air  into  the 
tympanum.  The  internal  surface  of  the  mastoid  proLVSs  pivseut* 
u  ili'i'p  nigmoid  gi"oove  which  lodges  part  of  the  lateral  sinus:  the 
liin'ttuid  joramen  opens  into  this  groove. 

'J*he  niutoid  eells  communicate  with  the  tympanum  by  means 
fi(  line  or  mr>rp  f>penings  in  the  post*'rior  wall  of  that  cavity.  At 
ilH  npl"'r  part  is  a  spaw  which  i.s  termed  the  reces»iis  epiti/miMinmi'. 
\\V  iii'tViu  tul  aniiinn,  and  contains  the  lai-ger  portion  of  the  iucus, 
^ttl  nearly  half  of  the  malleus,  'lliia  space  cxteudii  backwards 
[\\U>  iht-  luJistoid  'niirum,  the  uppt*r  wall  of  which  is  directly 
iHviUinuouM  with  the  n>of  of  the  tympanum.  The  antnmi  measures 
tit\uu  Iwhind  forwards  alwjiit  12nim..  and  from  above  dowuwartls 
il^viX  Hnun.  lt»  Hoor  may  he  said  to  Ix-gin  at  the  spot  where  the 
^fM%  pn»e"««  of  the  incus  is  attaclied  tu  the  posterior  wall,  with 
«WH  it  fonnw  almost  a  right  angle,  and  it  is  continued  downwarils- 
^  1K*»  coMUuencemefit  of  the  mastoid  prwcss.  It  is  considerably 
NinVv\  Iho  li'Vfl  (if  the  opening  hy  which  the  autnnn  c^immnnicates 
'  (hi*  t>  uipainnu.  and  secretions  are  therefoi-e  liable  to  accurau- 
,^0  Uk  **»*"  partHage.  Tlie  walls  of  the  anti-um  present  many 
III  various  funns  and  sizes,  comnnniicating  with  the 
\x41t  wid  with  similar  cells  in  the  st^uamous  portion  of 
The  mafltoid  cells  may  be  divided  into  two  sets ;  one 
^  horizontally  backwards,  and  the  other  downwards  into 

.  V<-.  WW,  and  conienh  of  the  mastoid  cells  vai^*  cxin- 
UftiM-ent  specimens.  Sometimes  the  cells  contain 
\  th»'  whole  nfthe  mastoid  process,  and  even  extend 

>•>  iKe  occipital  suture,  upwanls  and  forwards  to  the 
•  fwiuatic  process,  and  inwards  fur  varying  distances- 
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Fio.  15. 

SlCTlfiit  TWtbB  TDK  MAnniD  l%>ftTtux  or  A  Uav,  iflUt  30.    (Cn«6rr.) 
^  •quatnoui  portion :  «F,  upprr  ■iirfan-  ot  Riutoiil  portion ;  /^.  mutold  prac«« ;  /b,  illgattric 
loHK.    (Tlu)  Ivf  eri  poruiuaUc  iiiacrt  sic  wru  to  Lv  oo  tta«  Inner  aide  ol  tbe  iiubolil  |)nwm, 
Uwtimw  of  whicik  (•  moiT  dlplM-ilc  In  clikrMt«r.} 


Fio.  16. 

Bartioa  -niHot-uN  tiui  HAftr'Hu  PMurkMi  i>r  n  Mast,  ai>ilI>  3t>.    (CniA«r.) 
iw.  nwuolil  pioocM.  Willi  th«c«llulBi  ipawtrerywtlhlet doped. 


Fio.  17. 

^icnox  TaaovuB  rax  Mmtoiu  Fohtiox  a»i>  Tv»pa:ii-m  at  a  Har,  jioui  30.   (Cni6«r.> 

r.  tjmiBnuiii ;  Am.  nurtutd  antnim :  rsi.  mutold  piroOM*  wlUi  <ili}  piMunmlie  B^M^cft. 


■60 


THE  ORGAN  OF  HEARING. 


along  the  petrous  portion.  They  thus  Burround  the  superior  and 
posterior  wall  of  the  osseous  meatus  and  a  large  portion  of  the 
labyrinth,  and  are  often  found  beneath  the  compact  tissue  of  the 
wall  of  the  jugular  fossa,  and  of  the  posterior  part  of  the  carotid 
canal.  In  another  class  of  cases  the  aiiM^lls  are  confined  to  the 
base  of  the  mastoid  process,  the  remaining  portion  being  either 
■compact  or  occupied   by  reddish   or  yellowish  diploetic  tissue 
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Fig.  18. 

Skctiok  thxou«h  the  histoid  Prockss  nr  a  Max,  aoed  30.    (Cmber.) 

■S,  •qiivnoui  portion ;  /^,  mutold  prooett ;  P,  petroui  portion ;  C,  %  Un(e  pneunwtlc  mvlty, 
with  adjolninK  unaller  onei. 


Fig.  19. 

Skctiox  thhiil'ok  the  Hastoii),  extirklt  Dli-mKTiC,  OF  A  Max,  aqkd  3U,    (Gni6er.) 
Pm,  nuatold  proceM. 

containing  much  fatty  matter.  In  100  specimens  examined  by 
Dr.  Zuckerkandl,*  many  variations  were  found  in  the  proportion 
between  diploetic  and  pneumatic  mastoid  cells.  In  40  the  cells 
were  altogether  pneumatic ;  in  22,  completely  diploetic  as  far  as 
the  antrum ;  in  29,  the  apex  alone  was  diploetic  ;  and,  in  9  cases, 
the  condition  of  the  lower  half  was  of  that  character,  while  the 

•  Monatuchriftf.  Ohreakeilivntle,  Bd.  XIII.  1879. 
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oelU  of  the  npp«r  half  contained  air.  In  rare  cMm,  the  mastoid 
process  has  a  single  cavity  in  its  interior;  but.  as  a  general  rule, 
then-  are  many  cellnlar  spacrg,  either  conimnnicaHng  w-itli  each 
other,  or  shut  off  by  afpta  composed  of  the  lining  membrane. 
Many  variations  are  found  to  exist  in  the  form  and  size  of  the 
Us ;  those  containwl  in  the  free  portion  of  the  mastoid  process 

usually  the  largest.  (See  Figures  1 6  and  1 8).  The  Hi  HTi^rencvs  in 
the  number,  size,  and  position  of  Ihe  eellit  in  different  !*pecimens 
are  well  illustrated  in  Figs.  15 — 19,  copied  from  Gniber'a  work. 

The  relations  of  the  mastoid  eella  and  aiitmm  tiii  both  surfaces 
of  the  bone  aiv  of  much  practical  importance.  On  the  driecntone, 
the  upper  part  of  the  rim  surrounding  the  meatus  often,  presents 
a  tubercle  or  spine  (the  xjAna  supra  tn^ainm),  with  a  small  rlepres- 
3iou  above,  and  these  serve  as  guides  to  the  mastoid  antrum,  being 
iinmediatel)'  superficial  to  it,  and  separated  fmm  it  by  compact 
and  spongy  osseous  tissue  about  6mm.  in  thickness.  The  outer 
layer  of  compact  bone  measures  only  2mm.,  the  remaining 
distance  ia  occupied  by  spongy  tissue,  bounding  minute  pneumatic 
cells.  A  horixontal  line  directed  backwarrls  from  the  tubercle  is 
alxvays  above  the  level  of  the  floor  of  the  antrum.  The  linp  of 
attac:hment  of  the  auricle  runs  about  15mm.  l»ehind  the  tulMTcle, 
and  an  opening  into  the  antrum  fi*om  behind  this  line  must  take 
an  oblitjue  direction  forwards  and  inwards.  If  made  perpendicu- 
larly to  the  surface  it  will  impinge  upon  the  sigmoid  grf»ove,  the 
bone  being,  on  an  average,  7^mm.  thick  at  this  paii.  This 
measurement,  however,  is  subjet^t  to  great  variations ;  Sclnvalbe 
states  that  it  has  been  found  as  low  as  2nim.,  and  as  high  as 
15mm. 

Tlie  thickness  of  the  osseous  lamella  on  the  outer  surfat-e  of 
the  mastoid  portion  varies  considerably.  The  upper  part  is 
generally  thicker  than  the  lower,  and  the  apex  is  more  compact 
than  the  part^  immediately  above  it.  In  some  specimens  the  layer 
of  bone  is  almost  as  thin  as  poper.  and  jnelds  to  very  slight 
pressure,  llie  openings  often  found  <m  the  surface  are  in  part 
the  remains  of  the  s(|uamo-magtoid  fissure,  and  in  part  the  results 
of  al)sorption  of  the  osseous  tissue.  In  cliildren.  the  permanence 
of  the  fissure  may  be  a  matter  of  importance,  inasmucli  n«  the 
connective  tiissue  occupying  the  chink  might  allow  iuHamniatton 
to  extend  outwards  from  the  pneumatic  cells.  In  the  acUilt  bone, 
reoiaius   of  the    fissure  are  far  less  common.      In  the  intAiVuaV 
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osseous  lamella  covering  tliese  cellB,  there  are  two  spots,  whwp 
either  apertures  or  «raek»  aoinetimea  exist,  or  the  crust  is  found  to 
be  extremely  thin.  One  of  these  is  sitiiatetl  in  the  layer  of  bone 
coutiimed  trom  the  roof  of  the  tj-nipannni  to  that  of  the  mastoid 
antrnm.  Thin  layer  is  sometimes  perforated  by  several  minute 
apertures.  Similar  openings  are  ot:ca«ioimIly  seen  iu  the  thin 
osseous  lamella  wliich  separata's  the  lateral  eiiiuA  frtim  the 
posterior  mas^toid  (■^•ila.  Suppuratiou  within  the  mastoid  procoai 
may  oanse  necrosis  of  this  shell  of  bone,  with  phlebitis  of  tlie  siniu 
as  a  further  result. 

The  mastoid  aiitrum  and  cells  are  lined  by  a  very  thin  muoonc 
membrane  which  is  closely  connected  with  tiie  periosteum. 
Minute  bands  and  threads  <tf  membrane  stretcji  across  and  sab- 
divide  many  of  tin-  pnnnnatic  cells,  so  that  the  openings  betwe 
the  cells  appear  smaller  than  in  the  dried  bone.  In  a  few 
(he  openings  between  the  mastoid  cells  and  antrum  have  be^ 
found  closed  by  mucous  membrane.  The  epithelial  laj'er  consists 
of  non-ciliated  pavement  cells. 

Fonctioiis  of  the  Mastoid  CellB.^Tjittle  is  Iniown  with  regard  to 
the  physiological  sigin'licance  of  the  mastoid  cells.  According  to 
some  physiulogists,  the  difTei-ences  iu  the  siy.e  and  contents  of 
these  cells  would  seem  to  indicate  that  they  do  not  subsen'o  any 
verj*  important  purposes  in  connection  with  heJiring.  lliey  may, 
liowever,  be  regarde<l  a»  siipplenienting  the  capacity  6f  the  tym- 
pannm,  which  must  not  fall  beyond  a  certain  limit,  if  I'ariationg 
in  presiiiin'  of  a  given  amount  are  to  produce  corivsipondin^; 
vibrations  of  the  mcmbraiia  tympani.  If  the  tympanum  were 
reduced  in  size,  slight  excursions  of  tho  membrane  would  cause 
considerable  expansive  power  of  the  contained  air.  and  aiiv  further 
increase  iu  the  ^'ibI'ations  would  1m;  thereby  checked.  Mureover, 
for  the  reception  of  low  notes,  the  tympanum  must  be  of  a  certain 
<lepth  and  cajjacTity.  ami  hence  the  additional  space  furulshetl  by 
the  mastoid  cells  may  be  of  considerable  importance  so  far  as  these 
tones  are  concerned.* 

'  Burnett's  Trmatite  m  tit  Sar,  p.  118. 


TIIE   EXAMINATION   OF  PATIENTS   SIFFERIXG    FRfiM   AURAL 
AFl-'ECTIOXa.      GENERAL  SYMII'DMS   AND  CAUSES. 

larwtigatioD  of  History  of  Cose— Poiato  to  be  Ascertaiaed— InilueiiMi  of 
Agf,  (Hvupatioij,  and  Smronndinffs — Duration  of  Symptoms  — 
tujurie^  as  a  Cause— Previ«u«  Disesiiea — Hereditary  Predi8]>06ition 
—Pain  as  a  Symptom— Vertigo— Subjective  Auditory  Sensations. 

Is  onliT  to  anive  at  a  conclusion  with  ivgard  to  the  nature  and 
probiiljle  course  of  niany  aflW^tiuns  of  the  »?ar.  it  is  neoeflsary  to 
i*xan)ine  not  only  the  organ  itself,  but  the  general  condition  of 
tlie  patient,  aitil  to  make  inquiiy  into  his  previous  histon.'  and 
subjective  &vmpt<^tnis  of  which  he  may  complain.  ilorbid 
iditions  of  the  ear  may  give  rise  to  symptoms  in  otlier  paits  of 
the  body,  while  di^eaees  of  other  organs  may  be  the  real  cause  of 
s^pti^ma  raauiiestinf?  themselves  in  the  ear.  Affections  of  the 
circulatory  organs  and  of  the  nervowa  centres  are  ot>en  associated 
with  subjective  auditory  gent^atioiis,  in  the  absence  of  any 
discoverable  changes  in  the  eai-  itself. 

in  the  investigation  of  the  histoiy  of  the  case  it  is  well  to 
allow  the  patient  to  tell  Ins  own  story,  so  far  as  it  is  possible  for 
him  to  do  so.  In  dealing  with  children,  the  information  must,  of 
eoone.  be  obtflinetl  fnim  those  in  oliarge  of  them.  Too  many 
cpmtionft  are  apt  to  mis*lea*l  a  patient,  niirl  to  cause  him  to  de6ori)>e 
^rmptoms  not  connected  with  his  ailment.  It  ib  obviously 
*lei>iroble  to  conduct  the  examination  in  a  regular  manner,  asking 
ipiestions  in  a  ilefinite  onler,  and  carefully  noting  down  tlie 
uunrera. 


KX-\MIXArH>X  OF  PATIEST8. 


^ 
i;^*»' 


The  following  are  the  principal  points  on  which  iiiformatic'' 
ehould  hv  oblaiiiwl  from  the  patient : — 

1.  Age.  occnpjitioii.  hnhit;;,  and  placo  of  residence. 

2.  The  Hnratioti  of  the  roniplaint.  the   ciirumtitaiices   nude** 
which  it  iii*st  appeared,  and  its  course. 

3.  The  general  lu^nlth  of  the  patient,  with  esi>ecial  reference  tu 
any  diseases  from  whirli  he  may  have  suffei-pfl,  e.<f.,  scarlatina. 
diphtheria.  measlo8,  whooping-cough,  Mitun[>8,  syphilid,  throat 
atfectioiis,  &c. 

4.  nie  occurrence  of  any  aui-al  affection  among  members  of 
his  faraily. 

jj.  Ttie  natnre  of  prerions  trefttnient  (if  an}')  of  the  aural 
atfectioii. 

ti.  The  influence  of  extenial  conditions,  e.j;.,  change's  of 
weather,  &*•..  upon  the  deafness  and  other  sjnnptonis. 

7.  The  prenenre  or  ahuence  of  pain,  gidfliness.  and  noisen  in 
the  ears,  the  patient  Iw'iiig  iuvit*"d  tu  describe  minutely  any 
sensations  of  this  kind. 

8.  Discharges  fmm  the  ear  at  any  time  notice<l ;  their  dnratjon. 
quantity,  and  character,  and  whether  conutHit^d  or  not  with  pain 
or  any  other  sj-mptom. 

The  ag«  of  the  patient  determines  to  some  extent  the  nahiiie  of 
the  eoinplaint,  anrl  i^^  imiMirtanr  in  connection  with  the  pitigiiosis 
and  treatment.  Children  are  especially  liable  to  enlTer  from 
inflammatory  affections  of  the  tympanum  as  a  restilt  of  the 
extension  of  morbid  pi-oceswea  from  the  nas«>-phnr)'nx.  and  the  fre- 
qnent  occurrence  of  measles  and  scarlatina  among  young  subjects 
accountrt  for  their  greater  liability  to  aural  diseases.  Between 
twenty  and  forty  years  of  age.  elironie  catarrhal  and  t»nppurative 
affections  of  the  middle  ear  are  very  frequent.  In  later  life,  these 
affections  become  less  common,  and  cliifjiiic  adhesive  catarrh  is 
the  complaint  nujst  often  met  with.  In  old  age  (he  fivtpiency  of 
aural  <iiseases  is  again  increased  ;  the  t\Tnpnnuni  is  often  the  seat 
of  chronic  inflammatory  pi-oceases,  accompanied  by  thickening  of 
the  lining  membrane  and  rigidity  of  the  articulations  of  the 
ossicles.  Hie  auditory  nene,  lik«  other  nerves  of  special  sense,  is 
apt  to  become  less  sensitive  with  advancing  years.  As  a  general 
rule,  affecti<'»a  "^^  ^"^  *^"'"  '"  old  people  are  less  amenable  to 
hvatiuent  than  similar  Hiseaxes  in  young  subjects. 

Occupationi.  habita.  and  surrounding  often  play  a  decided  part 
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in  llie  caiHsotion  of  aural  affections,   and  exercise  ^onsidei'ftble 

influence  on  Llieir  (Xtni-se,     tn  one  categtin'  may  Vw  groiijwd  those 

w^npaJioiis  which  involve  constant  exposure  to  the  vicistiitudea  of 

(he Weather;  and  in  another.  t]iop.e  in  which  the  auditor}'  nerve  is 

liable  tn  be  excite<l  and   irritated   by  loud  aud    siulden    noisea. 

'nitii!  cataiThal  affections  of  the  ear  are  somewhat  frequent  among 

Kwdoiery,  eoa^^hnien.  and  fishermen,  while  deafness  caused    by 

[•raljrets  of  the  auditory  nei-ve,  and  marked  subjective  auditory 

^pnitalions,  are  oflt«n    noticed   among  blacksntiths.  chaluniakera. 

wwpWF.  and  eugiue-drivere.     With  i-egard   to  aurrotiiuiiit^jg  aud 

AuW*.  it  iti  well  known  that  the  development  and  counie  of  many 

«ural  ftflk-f  ions  are  mucJi  inHucnccd  by  the  patient's  circumstancea. 

Poor  people  living  in  cold  damp  localities  arc  much  more  prone  to 

rofler  fmm  catarrhal  affections  of  the  ear  than  those  who  are  more 

favourably  t'itnated.  and  the  progress  of  m\Ai  coniplaintis  is*  ai)t  to 

U' affected  in  a  corresponding  manner.     With  regard  to  diet  and 

ytneral  moile  of  l\i-\iuj,  it  is  certain  that  the  immoderate  use  of 

littjho!  tejidw  t^)  aggravate  many  diseases  of  the  ear. 

Duration  of  the  Complaint — The  statements  of  the  patient  or 
Ills  friends  with  ivgard  to  the  duration  of  the  coinplaiut  must  be 
CMffolly  »iifte<b  inasmuch  as  the  early  stages  of  many  diseases  of 
we  ear  are  unattended  by  pain  or  any  nmrke<l  di«onler  of 
fiitiction.  and  are  tht-ivfore  apt  to  be  unnoticed.  When  the 
complaint  \»  unilateral  its  origin  is  less  likely  t<i  be  obsen"ed.  for 
theht'Blthy  ear  may  be  equal  tn  the  onlinary  requirements  of  the 
I«*)eiit.  Many  people  fail  to  notice  any  difieiviice  in  their 
Oewiug  power  until  marked  impairment  has  occurre*! ;  it  is  only 
wJieu  they  ai-e  unable  to  hear  their  friend.s*  conversation,  or  when 
tinnitus  becomes  troublescmie  that  their  attention  is  directed  to 
tip  Btate  of  thif  faculty  in  f|nestion.  Morbid  changes  requiring 
loouthi;,  or  even  yeai-s,  for  their  development  are  net  infreepiently 
'l*'(ected  in  patients  who  asseil  that  their  complaints  are  of  ({uite 
necenr  origin. 

L^ttriet. — If  any  injiny  lo  the  ear  be  nientioneil  by  the  patient 
it?  nature  should  lie  cai-efully  investigated.  Hlows  on  the  side  of 
the  liearl  have  been  known  to  cause  rupture  of  the  niembrana 
tympRui.  and  the  comphiint  described  aa  ha*matonm  auris  is  ot\en 
line  lit  rhis  cause.  Seven'  injuries  to  the  skull  may  involve  the 
petruDS  portitm  of  the  temporal  bone,  aud  cause  htomoirhage  iuto 
the  middle  or  int^erual  ear.  beside  rupture  of  the  metnbraue.    l!\\tt 
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latter  injury  is  sometimes  due  to  c-unctissiou  resulting  from 
explosion  of  gnnpowder,  hut  instances  of  this  kind  are  not  eo 
rommon  as  is  g<*n'prallv  supiioitfd.  In  the  cases  tliat  have  Ix-en 
recorded  tiiere  has  prubalily  he^n  mtme  antecedent  affivtiuu  of  tlie 
tympanum  or  Enstachian  tube,  pi-eventing  the  free  ciirulation  of 
air.  Foreign  bodies  pasried  into  the  meatus  may  injura  the 
membrane  luid  set  up  inliainmatluii  oi'  the  tympanum.  Affcctiouit 
of  the  meatuii  are  not  iiifi-ei|ueiitly  due  to  tlie  patient's  own  efforts 
to  cleanse  the  part  or  to  relieve  irritation,  and  not  a  few  serious 
leeions  have  been  caused  by  uniikitful  attempt«  to  remove  fopeijrn 
bodies. 

PrevioaB  Illneaus. — Direct,  questions  should  !»  put  xvith  re^onl 
to  any  previoiis  diseaftes  (mm  whifh  the  patient  may  have  8uffere«l. 
Iliua,  it  is  often  ueeesgajy  to  ask  whether  he  has  ever  liad 
scarlatina,  measles,  typhus,  tj-phoid.  small-pox,  or  sv-philis.  and 
whether  he  is  liable  to  attacks  of  sore  throat.  (The  connection 
between  dis4^ases  of  the  throat  and  those  of  the  ear  will  he  folly 
discussed  in  a  subsequent  chapter.)  It  must  also  be  remembered 
that  aural  affections  are  often  connected  with  scrofula  and  tubercle, 
less  frequently  with  rhenniatism  and  i^(*nt,  with  inflammaton' 
aSectioii!!  of  the  lungs,  and  with  L-hrtJuic  disorders  of  the  heart  and 
kidneys.  In  another  class  of  cases,  the  cause  of  the  aural  affection 
is  to  be  found  in  some  cerebral  lesion,  such  as  menin^tis,  tumoun^ 
■of  the  brain,  &c. 

Hereditary  PrediBposition  to  aural  diseases  is  sometimes  traee^ 
flble,  the  affei-titm,  however,  uot  being  always  the  same  in  tlie 
parent  and  otf^prin)^.  Thus  in  the  case  of  a  child  suQering  from 
purulent  inflammation  of  the  tympanum,  it  may  be  found  on 
inquiry  that  the  father  is  the  ttubject  of  t-hranii;  adhe.^ive  catarrh. 
A  tendency  t<j  catarrhal  affections  of  tlie  thiuat  is  often  notieecl 
among  members  of  the  same  family.  Of  500  cases  of  middle  em* 
diseaee,  investigated  by  Dezold.*  the  iuflucmsj  of  heretlity  was 
traceable  in  43  per  cent.,  and  in  28  per  cent,  among  381  patients 
suffering  from  diseases  of  the  internal  ear.  Heredity  plays  a  very 
important  part  in  the  causation  of  ctnigenital  deafness:  this  fact 
will  be  fidly  iliscusscd  in  a  subsequent  chapter. 

External  Conditioni. — It  is  desirable  to  asceitain  wliether  the 
<»mp1aint  is  influenced  by  certain  p.xternal  conditions ;  such,  for 
example,  as  changes  of  weather.    Catarrli  of  the  tynipauuni  is 

•  JlUncli.  Mrti.   Wark.,  1887,  Nr.  2«. 
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nlwa\~3  miule  wurse  by  exposure  to  cold  ftiid  tlnrnp.  and  the  patient 
sliuiild  tlitTfrorf  W  diretrt*d  to  avoid  these  injurious  influences  as 
for  06  jKiPsibic.  Exposure  to  cnld  is  utVn  assigned  as  llie  cause 
of  the  aural  affection,  and  if  the  latter  has  really  come  on 
iinmedinlety  uft&r  Biich  pxpoanre,  tlie  statement  iiwiy  prove  to  lie 
correct.  The  entrance  v(  cold  water  inlu  the  meatus,  a^  in  sea- 
lutthin^.  is  liable  to  cause  inflammation  not  only  of  the  external 
«*ar.  but  also  of  the  tympanic  membrane  and  tympanum. 

llie  etiology  of  di&eaete^  of  the  labyrinth  requires  to  be 
minutely  dismsserl ;  its  consideration  will  be  deferred  until  the 
last  section  of  thit^  Murk  is  reached. 

Pain  as  a  Symptom. — When  the  patient  L-omplains  of  pain  he 
ould  be  ipiestioufd  a^  to  its  chai'aot^er — whether  it  i^^  contiinious 
periodie,  and  if  tht*  latter,  at  what  time  it  conies  i>n.  Other 
j>ointa  iu  coimet^tion  with  |Miiu  are  ita  limitation  to  the  ear,  or  ita 
radiation  to  other  parts,  sueh  as  the  icicle  of  the  head,  the  thro&t, 
and  the  nafio-phnrynx.  Pain  is  often  absent  in  cases  of  chronic 
intlammation  of  tlte  meatus  and  tympaiiuni.  It  is  nearly  alwa^vs 
«evei\'  iu  acute  purulent  iutlumnmtion  of  the  tynipainun,  before 
the  membrane  has  given  way  or  l>een  opened.  lt«  intensity  varies 
in  different  cast-s  of  the  same  disease,  an<l  is  sometimes  very 
slight,  even  where  considerable  destrnction  of  tissue  has  taken 
place. 

Verti^ — The  inquiry  should  further  extend  to  other  signs  of 
ner\'on8  disorder:  the  occurrence  of  vertigo  should  Ix''  inquired 
into.  and.  if  coinplatnei:!  of.  its  characters  shmild  be  uscertained. 
whether  contrnuonfi  or  paroxj-smal,  whether  exeiteil  liy  any  special 
cAUse,  and  whetJier  accompanied  by  vamitlng. 

The  Condition  of  the  Hervous  Apparatus — The  condition  of  tlie 
auditory  nerve  and  ncrve-ct-ntres  is  the  next  subject  for  investi- 
^aliun,  and  two  «*et«  of  symptoms,  viz.,  suhjeciive  eetuaUons  of 
iiearituf  and  impaired  perception  of  sounds,  ai*  connected  with 
ilifionlt-rs  of  these  parts, 

Sul^ective  Seniations. — ^The  patient's  own  statement«  are,  of 
e«nr»e,  the  only  guide  with  reference  to  subjective  atiditorj- 
M-n&ationg,  and  are  not  always  to  be  depended  upon.  Tlie  nature. 
duration,  and  apparent  place  of  origin  arc  tin.*  iirnin  points  to  be 
investigated  iu  connection  with  these  phenomena.  Ifany  various 
r-vpressiunb  are  n&cd  by  patients  to  describe  their  sensations,  'llius 
the  p-nnids  heard  are  said  bv  diHereut  sufierers  to  resemloW  VVi^ 
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ticking  of  a  clock,  tlii'  ringing  uf  a  bell,  the  whistling  of  a  stvnni* 
engine,  the  bubbling  of  water,  the  roar  of  the  wind,  the  rattle  of 
niachini-ry.  the  liunnniiig  of  beea.  Ac.  Jfusiral  sounds  variously 
combined,  the  Rcmnds  at'  instruments  and  of  voices,  the  cries  of 
animals,  the  singing  of  birds,  the  bnzzing  of  winged  insects,  and  a 
vasi  iiuiubfr  (if  oilier  sounds  are  (leclaifd  lo  be  peireivetl  in  the 
absence  of  any  ubji'ctive  cause.  Patients  are  apt  to  exhaust  their 
vofaibnlary  in  attempting  t«  deacrilie  their  sensatinns,  and  not 
infi-etjuently  aiisert  that  they  are  unable  to  compare  them  wit-h 
any  recognised  6o\nHls. 

In  some  instances  the  aounds  are  continuous,  the  patients 
declaring  that  they  ai*e  always  conscious  of  them  during  their 
waking  hnnrs :  in  other  persons  the  sensations  are  troubleaonir 
only  at  inter\-als.  In  the  farmer  class,  the  intensity  of  the  sonnd 
is  apt  to  varj-  fi-om  time  to  time.  Sometimes  various  kinds  of 
sounds  are  perceived  simultaueonsly.  and  sometimes  in  succession. 
The  intensity  of  the  sound  is  often  aftected  by  the  position  of  the 
hend,  being  snmetimt>s  increasefl  and  sometimes  diminished  when 
the  patient  is  lying  down.  In  the  former  case  the  sensation  may 
be  set  intense  as  to  prevent  sleeji  and  to  nanse  gi"eat  distres.*. 
Inquiry-  shouhl  b4'  made  as  to  the  time  at  which  the  sensation  wa» 
first  e.Kperienced,  whether  it  ]M'eeeded.  arcunijjaiiied.  or  foUn^i'd 
any  other  complaint  of  the  etiv  from  which  the  patient  may  Im* 
suffering,  and  -whetlier  any  alteration  has  taken  place  in  thi* 
wverity  of  the  i^ymptom  as  a  result  of  tivatment  or  otherwise. 

The  locality  to  which  the  sounds  are  refen*ed  is  another  point 
(m  which  inc|niry  should  be  made.  In  most  cases  the  sounds 
a])pear  to  origiiuUe  in  the  ear;  sometimes  they  are  referred  to 
the  head  generally,  nr  to  some  particular  portions  of  it. — 6.17.,  the 
occiput,  or  vertex.  In  another  class  of  patients,  the  sound 
appi'ars  to  come  from  some  point  outside  the  head,  its  direction 
lieing  a!wayi<  the  same,  or  varying  from  time  to  time, 

In  all  cnhcs  in  whieji  sensiillons  apparenll_\  subjt-ctive  are 
complained  of.  the  surgeon  should  ascertain  ivhether  any  objective 
can-«'  is  present.  Tt  sometimes  happens  that  the  noises  can  b>- 
heard  by  other  jiei-soua  ;  in  such  a  case  Ihey  depend  upon  patho- 
logical conditions  in  the  interior  of  the  eai*.  or  in  the  Eustachian 
tube.  Abnormal  action  of  the  nniscles  of  the  latter  structure 
and  of  those  of  the  ossicles  may  also  ranse  8(nne  uf  thest?  soiuids. 
Further  details  with  regard  to  subjective  sensations  and  variotis 
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niodiiicationa  of  the  function  of  heanng  will   be  given  in  the 
■chapters  on  affections  of  the  auditorj'  nerve. 

Having  thus  obtained  as  clear  an  account  of  the  symptom!? 
as  the  patient  is  able  to  give,  the  condition  of  the  external  ear, 
tympanic  membrane,  and  tympanum,  and  the  amount  of  hearing 
power  should  ne.xt  be  investigated.  The  next  chapter  will  be 
<levoted  to  a  consideration  of  the  methods  of  examination. 
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CHjVPTER  IV. 

THE   KXA3IIXAT10N    OK  TIIK   EAK    AND   DETEUMUJATION  OF 
THE  IIFARIXG-POWKH. 

Examination  of  the  Hiir — Sources  of  Lij<liit— Mirrare — r»e  uf  8i»ecula — 
Uranton's  Aiiriscope— Other  To rniH— Methods  of  I'sinif— Pointis  to 
be  Xotiired  — The  Xetnhrana  TymiieJiE,  NomiaJ  Appearance— Pftrt* 
Seen  Tlirougli  it— 'riip  Cone  of  IJtfhi— Mohility  of  Metubrune— Use 
of  Sicirlo's  Spo<niIuTti  Dirision  of  the  Membrane  into  Quadranta — 
Dctcrmiiiaiion  of  llwiring-Powcr  I'seof  the  \\'atch -l"ormula  far 
HefristerinKHearinK-Po'wer— Boae-Ccraduotion — Pulitzer's  Acounifter 
—  Hughes' Sonometer— Testing  with  High  Notes— tialton's  Whistle 
—Tlie  Tuning-Fork  Number  IJeqniwte— Sjieech  as  a  Test  of  Hear- 
ing—Methods to  be  Adopicil— Whisperwi  Si»eoch— TeBt«  for  Bone- 
CoDduction— I'se  of  the  Watch.  Timing-ForkB  Weber's  Experiiuent 
— Timing-Forks  with  Clamps- Itinne's  Kxiwrimcnt — Value  of  Test* 
— Orubcr'a  Modilioution    (Tcllt-'s  Method. 


A  CAREFIT,  pxamiiiatton  of  tlu'  accessible  parts  nf  the  ear  is  iu- 
dii«I>piisiibk*  for  tin-  cont'ct  (lin;/»osis  aiul  trealnieiit  of  anml 
iliseases;  and  tlie  pi-esent  clmpter  will  contain  a  deHmptioii  of  th(* 
manner  in  which  Biich  an  examination  is  to  l»e  conducted  in  all  jta 

(lei  ails. 

Ulumination  of  the  Accessible  Farts  of  the  Ear. — 
The  first  retjuisite  h  good  light,  and  oi-dtnary  daylight  reflected 
from  white  L-Iouda  is  often  sufficient ;  but  in  dni!  weatlier  an 
ftitificiol  snliRtitiite  is  always  npc;e«RarT.  Kor  a  fixed  light  either 
gas  or  the  electric  light  is  very  suitable,  and  for  occasional  use  a 
powerful  niineml  oil  lamp  answers  the  pni-pose  well.  For  gas.  the 
1  nod ificat ions  of  ^tackenzie's  Rack  Movement  Ijinip  (Figs.  20  and 
21),  which  I  introduced  in  1878  will  be  found  to  be  very  con- 
vfiiient.  and  Messrs.  Mayer  &  Meltzer  liave  so  arranged  the- 
bi-acket  that  it  can  Ik"  screwed  intt>  a  wall  as  well  as  used  in  the 
.Htandanl  form  shown  iu  the  figure.     The  out-er  asbestos  cyUuder 
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:*liown  iu  Fig.  21  ahoiiltl  be  fixefl  so  that  au  interval  of  not  leaa 
rliau  thi-ee-quartoi-s  of  au  iiirli  may  exi!*t  between  it  and  thf>  metal 
rhimm'y.  Tlte  light  emitted  will  be  considerably  inrn^asM^d  if  the 
interior  of  tht-  fhimncy  be  kept  whitened  by  painting  it  with 
oxide  of  zinc,  made  into  a  thin  paste  with  wat«r.  For  an  eleetric 
light  it  is  best  to  have  the  lamp  lixed  at  the  end  of  tlie  third  arm 


Flo.  -'»». 


Fro.  L'l 


Thk  Avtbok's  UnDiKiCAnct  or  MaCskkzik's  Back  HovKiixirr  0**  Lamp. 
Hm)  iiKKllfleatloiiB  nuMlal  uf  ui  aBlxratiM  imlet  oyllcHli-r  nwr  tbc  ounoenlrMtnT.  to  prwrnt  tli" 
b(sl  iaiuliq[  lUtCDintnrt  h>  llie  latiriit,  anil  «  tlilnl  joint  tu  Uil*  ann  ut  Uir  bni-licl,  (4i  Mulilr 
IhcdlrMlonofthBlliEbttn  he  ftltvrad  without  the  bmUiilcatiernli«t"r  Itrlng  ti^nrllMl. 

of  a  similar  raek-movoment  apparatus,  and  connected  by  Hexible 
rords  with  thi*  wiivs  attachpd  to  the  wall. 

Fur  the  last  fourteen  yeai'S  1  have  been  using  the  portable 
mineral  oil  lamp,  8ho^^^l  at  Figs.  22  and  23.  I  had  it  made  because 
I  found  that-  the  portable  lamps  hoUI  by  instrnnieiit  makers  were 
practically  udele«8,  and  did  not  give  aiiflicient  light  to  euabVe  a 
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thoraugli  examination  of  the  throat,  now.  and  ear  to  Iw  mnde. 
Fiji;.  23  shows  the  niftnl  cajt  p(Tt»wecl  (in  to  the  top  vf  the 
reai'iToir  n-mly  fur  travt'lling.  'I'o  prevent  the  ciil  from  splAshing 
out  of  the  resen'oir,  I  cover  its  surface  entirely  with  iH>gineut« 
of  a  wine  cork,  eiich  alxiut  a  ipiailer  of  an  inch  in  thickness,  and 
tiubdivided  into  pieces  abont  the  size  of  a  pea.  With  the  n-denoir 
only  three  parts  full,  and  the  oil  entirely  covered  with  piecea  of 


Fio.  33.  Flu.  i1. 

Thk  AirraoR's  PuMTAKU  t*.«r. 


cork  of  the  size  mentioned,  the  oil  will  not  leave  the  iT.«er\oir 
unless  the  lamp  is  overtwmetl.  In  this  event  the  leather  wai'lier 
Ijetweeu  the  cap  and  the  top  of  the  reservoir  will  prevent  the  oil 
from  escaping  beyond  the  cap,  if  the  latter  has  been  properly 
wnvwed  down.  Tlie  asbestos  shield  on  the  left  haiul  side  of 
Fig.  22.  08  it  is  viewed  from  the  front,  protet-t*  the  patient's  face 
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the  light  tthould  be  allowed  to  fall  directly  upon  it.  For  the  exami- 
nation of  the  meatus  ami  of  tl»e  meiiibrana  tympatii  it.  is  netvssary 
that  tlie  light  ehould  Ik*  iftlette<l  into  the  ear  Irtira  a  miitahle 
mirror,  aud  in  order  to  gain  a  cleai-  view  of  the  n^embraiie,  and  of 
till'  fleeper  ptirtjon  of  the  iiieatns,  it  is  generally  necessary  to 
pHiploy  8onie  form  of  speculum.  In  the  majority  of  rases,  owing 
li»ilie  cun-ed  dirwtiou  and  small  size  of  the  nieatiii;.  tho  niera- 
braiii*  18  not  visible  unless  a  specnhnn  be  userl. 

Fur  reflecting  light  into  the  meatus,  a  small  i-onrave  min-or  is 
rH|iiired.  It  should  have  a  <lian)eter  of  about  two  and  a  half 
incheg.  and  a  focal  distance  of  five  or  six  inches,     tn  the  centre  is 


Fio,  2i 

tnall  elliptical  opening,  thimigli  which  the  obseirer  inspects  the 
illwninatt'd  stnutures.  When  dirptrt  sunlight  is  used,  a  flat 
*imir  is  retjuii-ed,  in  oi-der  that  the  eye  may  not  be  da/.zled  by 
"•xtic^ive  light,  llie  min-or  may  be  attached  either  to  a  handle. 
*»  t«  a  head-1'»and  by  meana  of  a  ball  and  soeket  joint  (Fig.  24)  ; 
Uie  latter  contrivance  enableii  the  ^iurgeon  to  use  both  hands  in 
<iiwnuing  upon  the  car. 

Fig.  2o  repivaents  the  late  Mr.  (Jnrdincr  lii-ownii's  hand  mirror. 
U  iliffer*  fr(jm  the  oId-fiL*hif»nefl  iiih-rci-s  in  having  an  elliptical 
i-peuing  insl**ad  of  a  circular  one.  The  advantagf  of  tliis  is  thai 
^lu-d  the  mirror  is  lield  obli(|nely.  tlie  siglit  is  nut  inteifcred  with 
hf  the  ra>-a  of  light  retlected  from  the  edges  of  the  opening,  to 
ncArly  the  same  extent  as  is  the  case  wheii  the  opening  is  eiivular. 
Allhovgh  Mr.  Ganliner  Bixjwn  was  tlu-  lirst  tu  use  an  eili^itical 
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opening  for  aii  auml  mirror,  he  did  not  claim  any  nowlty  in  the- 
alteration  of  tlit?  shape  of  the  aperture,  aa  he  was  fully  aware  that 
Ihe  frontal  mirror  used  for  inrjngeftl  examinations  hoA  Ixvn  nio^lc 
in  this  way  fur  wveral  year**.  Whil)*t  8[>eaking  of  mirrorK  I  may 
mention  that  all  which  are  intended  for  aural  or  laryngeal  use 
should  have  a  perforation  in  the  glass  as  well  as  in  the  metal  l«ick. 


Fio.  3J>. 

Some  mirrors  of  Cmitini-ntal  nianufiwtnre  are  still  made  with  only 
a  perforation  in  Ihe  metal  bat-k.  thi-  retlectiug  composition  being 
scrapetl  off  the  back  of  the  glass  to  a  con*e«ponding  extent  to 
allow  ff}r  viiiion.  The  objection  to  this  mode  of  construction  is 
obvious. 

Having  thrown  a  strong  light  into  the  mealii»,  the  Burgeon 


Fio.  atJ. 
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should  take  the  aurlrle  between  hi^  thumb  and  forefinger  and 
draw  it  upwards,  barkwards.  and  a  little  outwards,  so  as  to  diminish 
the  I'urvatnre  of  the  cartilaffinous  jiortion  of  llu'  tul»e.  Tlie  iragu* 
should  at  the  futme  time  be  drawn  foruwds.  If,  as  often  hajipens. 
partieles  of  cerumen  and  epIdemiiB  or  purnlent  sM^cretion  oljstruet 
the  view,  tJieite  should  be  removed  by  means  of  fon-epct  (Fig.  2G). 
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a  fenestrated  sconp  (Fip.  2").  ft  littlp  cnttf>ii  wool  ntfaclipil  to  a  fine 
probe,  or  liv  the  \iw  of  tlie  syriiige.  A  gi>oii  liglit  is  indi^pfiifiablt* 
whenever  the  forceps  or  scoop  is  iiserl.  and  if  the  olwtnicting 
ma^.-y-' Im*  in  the  deep  portion  of  the  meatus,  syringing  is  genemlly 
He4fs:«ary.  The  pmper  method  of  using  the  sjTinge  will  1k» 
lbse<juently  describif!. 


-c^ 


Fig.  27. 

Ear  Specula:  Brunton'a  Auriacope.— For  the  exarainn- 
li(in  oJ  the  nR*nil)mna  tynipaiii  tlie  bv^i  tuiin  of  speculum  is  tlmt 
which  is  known  as  Brnnton's/  It  consista  of  a  plated  Gemmu- 
silver  cylinder,  to  fine  end  of  which  an  ear  spetuluni  is  fitted, 
while  at  tlie  otiier  there  ia  an  eyepiece  ettntaining  a  lens. 
Light  is  admitted  into  tiie  instrument  hy  means  of  a  fumiel- 
eliaped  tube  which  p!is,se«  into  its  side  at  a  right  angle,  and  is 
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reflected  through  the  end  of  the  specnhiin  by  a  perforated  mirror 
plAced  ftcros*  the  cylinder  at  an  angle  of  45  degrees.  Alth<»ugh 
the  in*(rnment  is  exrivniely  simple  in  its  construction,  and  easy  to 
uin.*.  it  has.  neverlheleiw.  been  employed  but  little  until  recently. 
At  this  I  am  not  surprised,  as  I  have  oxnminL*d  a  number  of 
iiistniment«  by  different  makers,  and  found  that  it  was  tDipossihl& 

■  Hee  f^trtt,  vol  it-  186^  p.  BIT. 
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to  get  a  distinct,  \-iew  of  the  tympanic  nifmbraiie,  in  consequence 
nf  tho  faulty  eonslructioii  of  the  speculum.  The  eyepie<»  usually 
iitxet\  so  tijihtly  into  the  r-ylinder  tlmt  it  rutihl  only  he  moveH  with 
f.nvat  (Hftifulty.  ami  tlie  lens  had  not  been  made  to  tix'us  at  auv 
pailicular  *Ui*tan(*e  from  the  end  of  the  specuhim.  At  mr  request 
Messnt.  Mayer  &  MeltKer  now  make  the  inslniment  in  the 
following  Tuaiiiier : — A  grocpve.  B.  is  cut  aromul  the  centiv  of  ihe 
eyepiece,  and  when  thin  groove  is  on  a  level  witli  the  end  t>  of 
the  cylinder,  the  leue  c  is  focuseed  for  normal  virion,  three-qnartera 
lit'  an  inch  Iwyond  the  end  of  the  Rpernhini.  As  the  eyepiece  ie 
inserte>d  into  the  cylinder  for  only  half  its  length,  the  remaining 
half  A.  can  be  pushed  in  until  the  light  is  focussed  ou  the 
memhrane.  i>r  the  half  of  the  eyepiece  in  the  cylinder  can  be 
pulled  nut  to  the  necessar}^  degree  to  obtain  a  dii^linct  image  for  an 
eye  that  is  not  emmetropic.  The  tube  at  the  side  1  have  had  made 
funne!-«hnped.  as  showni  in  Fig,  28.  instead  nf  Ix'ing  u  narrow 
cylinder  expanding  e.xternaUy  into  a  tnnnpet -shaped  orifice.  It  \n 
(iliviuus  that  the  present  shaped  opening  admits  mo]^  lit?')^  than 
the  one  which  was  formerly  in  n!»e.  The  inner  surface  of  the 
cylinder  anil  speculum  end  may  lie  either  dull  black  or  polished ; 
but  the  portion  of  the  L-ylinder  between  the  lens  and  the  obliqui^ 
perforated  min'or  should  always  be  dull  blatrk.  The  speculum  may 
be  used  with  either  daylight  or  artificial  light ;  hutextvpt  with  sun- 
light, or  on  n  ven  bright  day,  the  latter  gives  the  better  illumina- 
tion. 1  always  use  a  i-ack  movement  lamj).  and  place  the  bullseye 
iHindenser  against  th.-  funnel-fihaped  ni>.'iiing.  in  the  side  of  the 
^^^  instrument;    by    nn>aiis    of  the    lighi    thus    inirtxlnced    into   the 

^^P  «pei;uhun  a  veiy  distinct  magnified  view  of  the  membraiia  tympaiii 
^^  can  be  obtained.  Tlie  lens  which  ib  now  iiritnl  has  a  magnifying 
I  jiower  of  thni'  *linmelers  at  its  focus.      Whilst  the  examination  is 

I  being  made  the  patient  should  l>e  seated  wi>4i   hii>  Imx    tnnii'd 

I  htwawla  *<>r  lig»tit;  and  if  a  lamp  lie  Uird.  Ihe  burner  rihontd  be  on 

^^H  »  h'vel  with  his  ear.     With  bii*  left  hand,  the  surgeon  draws  the 

^^M  auricle  upwards  and  backwards,  ami  Iheu  {umses  the  speculum 
^^M  slowly,  and  with  the  utmost  gentleness,  into  the  meatus,  keeping 
^H  the  tube  of  the  instrument  against  the  roof  of  the  canal.  If  the 
^^H  inwani  movement  of  the  speculum  he  ini|>edi'd,  or  if  \mn  be  caused. 
^H  the  tube  should  1w  slightly  withdrawn,  and  the  wall  of  the  meatiH 
^^m  examined.  It  will,  perhaps,  N'  found  that  a  smaller  sperulnni  is 
^^^^^  ni-cttwary.     Three  HiKHnila  of  ditforent  siz^-h  are  supjdie^l  with  each 
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iiislnmifiit,  aiul  for  fxaiiiiiiiiij^  the  nieniljraim  tynipani  it  h  wpU  to 
ui^  the  largtint  sp«H--uhim  tliat  can  he  intrutliufd  wilhuut  iiiHi<;ulty. 

'Hie  ohjectirm  has  been  raii^wl  that  BrnntrmV  sppcuhira  is 
■(iiitAhle  oiilv  for  piir|Ki(4'.H  of  i]iapiosi»  anH  not  fnr  timiiijuilation  or 
ojivralioii.  But  fur  i.lia>(Mf.it>tiL'  {)iLi*po£c^  it  is  siii'i-ly  iho  8nmU 
ndvautage  lo  ol)taiii  the  hest  poiwihie  view  of  tlu*  object  to  be 
examhiPfl,  and  if  lesions  be  detertefl  reqiiinnf?  operations  of  any 
kind,  an  uiilinary  funn  of  spiruhuu  ean  Ih.*  eniployeil.     In  ><uc:h  a 

».  however,  the  previous  inspection  of  the  parts  tlirough  a 
tna^iifying  lens  if  a  deriiled  ^aiii.  Bnniton's  (<ppculum  helps  to 
make  dia^iosis  moivi'O^y  ami  more  accurate  ;  it  is  of  loui-se  some- 
what more  expensive  fhati  n  wt  of  simple  Hpeciila.  but  the  difference 


Fig.  20. 
DALMr*!  SfmccLfiM. 

iu  price  scarcely  nmonnta  to  a  drawliack.  Politzer*  retnarka  thai 
this  (Bnniton**)  i»i«H-uliim  is  nioiv  troubleaome  to  u*v  thaa.  the  oi-di- 
iiary  form  on  account  of  the  difficulty  of  concentrating  the  light 
upon  tlie  mendiraiia  tynipani.  Any  diflit-ulty  of  this  kind  is, 
howevei".  soon  niostcn-'d  by  a  little  practice  in  the  ii>>e  of  the 
instrument.  Witli  rej^anl  to  all  speoula,  it  must  be  remembered 
that  their  int  riKbiet  ion  sonietinieti  caut^'H  a  I  rouble^onio  reflex 
congb,  owing  to  irritation  of  the  aurirulnr  branrli  of  the  pneumc- 
strie  iiiM've. 

The  more  simple  forma  of  Specula  are  too  well  kuowji 
to  require  minute  description.     DiH'erent  surgeons  hold  different 
opinione   as   to   the   mo«t   convenient   shape,  aonii?   pi-cferring  a 
"  Lehrlmeti  iter  ObrriltriSlm»ilr,  xwciCc  Aatl.,  9.  5T. 
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('iiniiel-slia|>tvl  tube,  ami  utiiei'a  a  somewhat  i>oiiioal  form.  Then. 
Again,  vulcanite  t>ptfctila  liave  their  advocates,  while  silver  or  plated 
instruments  are  pivferred  by  some  authorities.  The  kind  of 
specnlum  which  he  lia»  often  lUted  ia  apt  to  be  regarded  by  the 
8urgt!on  as  the  most  couveuient  and  the  best  adapted  to  ix» 
purpow\  The  speculum  which  I  use  for  operative  work  is  Dalby'a, 
Kig.  29,  and  T  liave  hiwl  it  made  I J  inches  in  diameter,  which  is 
rather  wider  tlian  lU  original  si/.e.  MetnUie  specula  are  less 
liable  to  be  damaged ;  but  the  black  internal  surface  of  the 
vuh^nite  instrument  serves  to  render  the  membrana  tympani 
mure  ilii(tinet  by  contmst  with  tlie  dark  margin  that  surround.- 
it.  By  retleeting  the  light,  metallic  specula  help  to  illuminate  the 
membrane  and  meatni^ ;  sometimes  the  view  is  rendered  indistinct 
by  such  reilection.  Vulcanite  iniitnimeiite  have  the  advantage  of 
being  lighter  and  warmer,  and  their  intnxluction  is  therefore  less 
iinple-awint  to  patients. 

Specula  arc  usually  niatle  in  four  sizes  adapted  to  the  varying 
calibres  of  the  meatus  in  different  persone.  When  a  metallic 
instrument  is  uaerl,  caiv  should  be  t-akeji  that  the  edge  of  the 
tube  intnidueed  into  the  canal  is  rounded  off  and  blunt,  for  if  it 
be  very  thin  and  sharp,  it  is  apt  to  scrape  or  cut  the  skin  of  the 
meatus,  and  cause  bleeding  and  pain.  The  bivalve  speculum, 
fonnerly  much  employed,  has  no  advantages  to  recommend  it.  It 
is  my  habit  to  warm  a  metallic  speculum  befoi-e  introducing  it 
into  the  meatus. 

Intr^uction   of  ordinary  Speculum.— If  the  onlinaiy 

instrument  Ix-  preferred,  it  should  be  employed  in  the  following 
manner.  When  there  is  sufficient  daylight,  the  patient  should  be 
seated  near  a  window,  with  the  ear  about  to  be  examined  tunie<l 
away  from  the  light  and  <lirecteil  slightly  upwards.  The  surgeon 
shouhl  also  )>e  seated,  so  that  he  can  look  directly  into  the  patient's 
ear.  When  a  lamp  is  requisite,  it  shonltl  hi*  placed  a  little  behind 
the  ijotient's  head,  and  so  arranged  that  the  light  may  fall  upon 
the  mirror  at  an  angle  of  45*,  and  thence  be  reflectctl  into  the 
meatus.  The  auricle  is  then  taken  between  the  index  and  niiddlf 
(inger  of  the  left  hand,  and  di-awn  upwards,  hai-k wards,  and  oul- 
wards.  and  examined  with  the  aid  of  (he  mirror.  If  the  tnealns  l>e 
i'rvi*  from  <il>t(truction,  theexaminer  takes  the  speculum  between  thi- 
Vhuinb  and  iirst  two  tingfi*a  of  the  right  hand  and  pa.<:se^  it  gontiv 
and  vith  a  slight  mtatory  movement  into  tht.*  jneatns,  keeiiing  the 


iDiitniiiient  against  the  upper  wall  of  thi-  canal.  The  thnniyi  df 
thf  lef>  hand  kwps  tht*  speculnm  in  iwsition.  while  the  eiu-gL-on 
takes  the  mirror,  bniigs  it  to  within  five  or  six  inches  of  the 
pntit.'titV  ear,  and  looks  Miruiifrh  the  opening  in  the  glasn.  By 
caiiislng  the  right  and  left  hands  to  work  together,  the  one  moving 
the  mirror  and  the  other  the  specaihini,  the  membrana  tyinpani  is 
bruught  fully  into  view.  It  must  be  remembered  that  the  eize- 
aud  cimature  of  the  meatus  vary  in  different  individuals,  and  that 
it  ie  Bometimes  impo*wible  to  gain  a  view  of  more  than  a  portion 
of  the  menibmna  tymimiii.  In  some  persons,  the  anterior  wall 
projects  considerably,  and  obstructs  the  view  of  the  anterior  and 
lower  portion  of  the  membrane.  In  such  a  case  the  ematle>?t 
ttpeculum  should  be  employed  and  carefully  moved  in  different 
directions. 

Farts  to  be  examined    the   Aiuicle,   Meatus,   and 

Kembrana   Tympani. — The   following  are   the   points  to  be 

noticed  in  exaitiijiing  the  external  ear  d,ui\  the  membrana  t\nnpani : 
the  state  of  the  anriole  and  the  t^nrrouiiding  partft.  espfoially  of 
the  mastoid  region  and  of  the  tiHsues  in  front  of  the  tragus  and 
below  the  lobide.  Next  comes  the  external  auditoiT  canal,  its 
calibre,  direction,  condition  of  its  wall,  presence  or  absence  of 
■cerumen,  epithelial  debris,  and  of  foreign  bodies.  When  the 
membrana  tympani  comes  into  view,  its  position,  direction,  colour, 
degree  of  transparency,  tonn.  size,  curves,  and  the  degree  in 
which  it  reflects  the  light  are  the  firat  points  to  be  observed.  The 
uoi-mal  membrane  lioit  a  polished  and  i^hining  appcai-anie.  and  a 
pearl-grey,  or  neutral  grey  colour,  to  which  a  slight  brnwiiish 
yellow  tinge  is  sometimes  Bupera*lded.  llie  kind  of  light,  em- 
ployed tends  to  modify  the  colour  of  the  membrane ;  arttHeial 
light  gives  it  a  reddish  yellow  tint.  In  children,  the  niembrane  is 
of>»*n  dull  niid  fomewlmt  oi>a(jue.  owing  to  tlie  tlut;knis.>  of  the 
outer  layer.  But  the  latter  may  be  very  thin  and  delicate,  in 
which  ease  the  memltrane  will  be  remarkably  transparent.  !<o  that 
the  pn)montoiy  on  the  inner  wall  of  the  tyippanuni  will  be  seen 
through  it.  In  adults,  the  giTV  colour  is  most  decided  in  the 
ant**rior  portion,  in  front  u{  the  handle  of  the  malleii*;.  and  leas 
,xuarkeil  in  the  pft^U'-ciur  poHioii.  In  old  age  the  inenibraiie  often 
loeee  it«  lusti-e  and  assumes  a  dulU  unifonnly  grey  tint. 

Xear  the  upper  part  of  the  circumference  of  the  membrane  i(t 
A  jtniall   prominence  cfinsrd  by  the  rilinrt   piMcet*)i  of  thf  AnuUew?., 


which  appears  as  a  yellawiah- white  knob,  projecting  into  the 
meatus.  From  this  proce&s.  a  yellowish-white  streak  or  ridge. 
rliie  to  the  nttachiiieiit  of  the  liaiitlle,  runs  rlowii-H-artls.  backwards, 
and  sliglitly  iiiwaiili*.  and  tenninates  in  a  rounded  or  flattened 
extremity  in  the  lower  half  of  the  niembi-ane.  This  extremity 
iion-eepondH  with  the  umbo  of  the  membrane,  and  from  it  the 
so-called  ■*  cone  of  liglit "  extends  downwanls  and  forwardg  almfijit 
to  the  periphery.  At  the  uuibo  the  meml>rane  it-  decidedlv 
upnqiie  ;  accoi-ding-  to  PoHtxer,  this  appearance  is  due  mainly  to 
the  dcptts-it  of  Kntall  eai'ttlaginoiih  cells  round  the  hiferior  ex- 
tivmity  of  tlie  liaudle  of  the  malleus.  The  yellowish-white  knob, 
with  the  Htivak  running  downwai-ds.  the  nnd>o,  and  the.  cone  of 
light  art'  thi*  most  prominent  features  connected  with  thf  nuMu- 
hrana  tyinpani ;  in  some  eases  other  sti'uctures  contained  w*ithiii 
the  tympanum  come  into  view.  Thus,  the  long  process  of  the 
incus  may  appear  thnmgli  the  membrane  an  a  whitish  streak. 
I'unning  li^liiud  the  liamlk*  of  the  malleus ;  with  increasfd 
concavity  of  the  membrane,  the  chorda  tm»pani  may  become 
visible,  and  sometimes  the  fenestra  rotunda  apjieai-s  as  a  dark  sput 
in  the  inferiiir  and  pinit4'ri()r  ^xn-tion.  Extending  fi"oni  the  short 
l>roecss  of  the  malleus  ait-  two  folds,  one  larger  and  more  distinct, 
passing  backwards,  and  the  other  forwai-ds  to  the  periphery. 
'Iliese  folds  fonn  the  lower  iHinndarii'  of  the  membranu  Uaccida. 

The  cone  of  light  has  been  already  refeiTed  t^  in  the  atx-onnt  of 
the  anatomy  of  the  tnnpamun.  It  reqnii-es  a  Homewhat  minute 
description,  inasmui'li  as  it  is  subject  to  many  vanations.  under 
l>otli  normal  and  pathuktgic:al  conclitiuus.  ITiis  "  eone"  or  bright 
spot  is  triangular  in  shape;  the  apex  commencing  below  and  in 
front  of  the  umlK).  while  the  base  is  close  to  the  periphery. 
(K-er  this  triangular  spot,  the  oitlinary  lusti-e  of  the  membrane  ii^ 
seen  to  be  exaggerated,  the  difference  varj'ing  in  degree  acxNirdiug 
to  the  ctmdition  of  the  membrane,  its  inclination  and  curvatuiv. 
and  Ihu  permeability  nf  the  Eustachian  tube.  Snmetimes  the 
brightness  in  inteirnpted  by  an  opaipie  sdvak,  runiung  either 
longitudinally  or  in  the  opposite  direction  ;  sometimps  the  briglil- 
ne«s  is  cuulined  to  tin-  more  central  portion,  and  is  indiscernible 
elsewhere, 

Pulitxer  liAi*  shown  tliat  the  cone  of  light  is  due  to  the  jnclina- 
tiuu  of  th«*   membrane  bi  tlie  axis  of  the   meatus   and   to 
concaviti 
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wken  examined  nitli  the  HjHvalum  ainl  niirnir,  tlie  ant^nor 
]>Drtk>ii  is  opposite  to  the  eye,  and  rliifctly  rt'fierts  the  liglit 
Ibrmm  upon  St.  TIi**  jMirtion  in  wliich  the  bright  spot  appears 
funns  an  angle  uf  io^  with  a  vertical  plane  atul  of  10"  with  a 
Imritrttital  one.  \Vlien  air  in  forced  into  tho  tympanum  the  cone 
k*  mnrw  clearly  «f*)n  ;  on  the  other  hand,  the  bnghtness  dimiuiahos 
^H^  ihf  lueuibr&tie  h  drawn  inwardii.  Hence  a  change  in  the 
If^Mtnct:  of  tile  Cone  i!>  a  sign  of  the  permeability  of  the 
BuijtAciiiAn  tulw* ;  bat  the  latter  condition  may  exist  in  the 
.jt»eiH>'  i'f  any   vi-ib!c  alli-rntiitii. 

Mobility  of  the  Membrana  Tympani ;  Siegle's  Specu- 
IqbL — It  ia  often  ini]H>rtant  to  determine  the  nmliility  of  the  inem- 
kuiA  tyDipoui.  and  for  this  purpose  Siegk-'s  pneumatic  speculnm 


Fio.  »>. 
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k  employHl.    Tins  instrument  (Fig.  30)  has  its  wide  extremity 

rioanl  by  mean?  of  a  tliin  plate  of  glasR,  inserted  at  an  angle  of 

45*.     X«ir  tlie  ^latu  plate  a  small  nipple  projectw  fi-om  the  side, 

ud  over  rbi:!  an  indiarrubber  tube,  connected  with  a  bag  at  itg 

t4JMT  ejtii-emity.  is  cloeely  fitted.     In  onler  that  the  speculum 

ibould  fit  cluwly  into  the  external  meatus,  a  piece  of  india-nibber 

nibiug   i^   la-teiic-d  ai-innid  it.     To  examine  the  membrane,  the 

f|iccalani  i^  pa.-«sed  into  the  meatus  and  held  finnly  with  the  lef^< 

haod.     IJght   !-•>  then  thrown  \ipon   the  membrana  tympant  by 

mevw  «»f  thi*  comave  mirror  attached  to  the  forehead,  while  the 

■r  in    thi-    menluB   is  alternately   condensed    and    rarefied,   by 

^tafwHiig  and   releasing  the  )>a1l  with  the  right  liand.     Care 

mkeit  to  pass  the  bi)eculuni  into  the  068eous  portiiin  of 

G 
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the  mentu?.  (or  the  walls  of  the  cartila^ntiuR  jiart  wtiuld  be  drawni 
inivarrlK  by  the  expansion  of  the  hall,  and  vvcmUl  ubstruct  the  view. 
Befipn-  inli-oducing  the  instrument,  the  ball  should  be  partially 
eniptii-d  nf  air.  In  order  to  obtain  an  enlarged  view  of  the 
membrane,  a  lens  may  be  subtitituted  for  the  plate  uf  glas:^  eluding 
the  wide  extremity,  or  may  he  inserted  intn  tht-  tube. 

llndLT  normal  conditions,  when  air  is  injected  by  compressing 
the  bag,  the  membrane  is  olwerved  to  move  iuwarrlii,  and  the  cone 
of  light  iMHijmea  smaller  and  less  cuJispieuous.  AAlieu  rhe  bag  is 
allowed  to  expand,  tlie  nienibrane  moves  in  the  opposite  direction, 
and  the  wme  becomes  brighter  and  more  prominent.  Siegle's 
nK'thod  is  especially  valuable  in  eases  in  which  the  Kustacbiau 
tube  is  olistnu'ted.  It  enables  the  surgeon  (o  determine  whether 
the  membrane  is  adherent  to  the  inner  wall  of  the  tympanum,  am! 
to  estimate  the  degi-ee  of  mobility  of  the  handle  of  the  malleus. 
As  a  i-esult  of  adhesive  inflammation  of  the  tjnnpanum,  the 
ai-ttenialion  between  tlie  nmlleus  and  the  incus  is  liable  to  Ixi-ome 
aiichylosed,  and  the  mobility  of  the  membrane  and  of  the  chain  of 
bones  is  thereby  considerably  inipaiivd. 

For  I  he  accurate  deseriptjun  and  i-ecord  of  changes  obaervwl, 
the  metnbrana  t^vnipaui  may  bo  conveniently  divided  into  seg- 
ments and  quath-ants.  The  following  divisions  are  suggested  by 
Urbantschitsdi : — A  line  corresponding  willi  the  handle  of  tJie 
malleuft  is  extended  to  the  peripheiy,  thus  dividing  the  membrane 
into  an  anterior  and  posterior  portion.  Another  line,  at  n'ght 
angles  to  the  first  and  dividing  it  into  two  equal  part^,  will  mark 
off  an  upper  and  a  lower  segment.  The  membrane  is  thus  divith^I 
into  (jnadi-ant«,  two  of  which  (upper  and  lower)  a,re  anterior  and 
two  posterior,  'llie  cone  of  light  is  in  the  ant*^rior  inferior 
quadrant ;  the  vertical  pi-ocebs  of  the  incua  i&  sometimes  visible  in 
the  poBtorior  superior  tjuadrant. 


t»KTKItilIN.\Tl(]N    OF  THK  IiK.VUL\(i    I'OWKU. 

In  order  to  oscertni]!  the  amount  of  hearing-power,  tlnve  test* 
are  usually  adopted,  viz.,  (1)  simple  s<nnids,  such  as  the  tick  of  a 
watcli,  or  those  emiltf'd  by  some  specially  constructed  instrument; 
(2)  ordinaiy  i-rmversation  and  certain  uuKb'fifAticn^  ;  and  (3)  the 
tuning-fork.  ITiese  tests  ai-e  admittedly  imi>erfect ;  they  do  not 
measure  the  precise  amount  of  functional  ilisorder,  but  Ihey  are  of 
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^Tti^ai  practical  vnlue  in  many  cai-f:*.  Moreover,  the  slatementK  of 
patient*  when  thesi'  tests  aiv  employt'fl  ai*e  mort*  t*  be  depended 
uiKin  mifl  can  Ijp  nK)rp  easily  checked  than  their  description  of 
^fnsatiun:^.  In  testing  thp  sharpness  uf  hearing  lor  any  s]>eeial 
t*nuiicl.  f.ff.,  thf  ticking  uf  a  watch,  it  ii?  iieceKpan"  to  use  the  same 
iuiitninieMtj  j^rain  ami  n^''ni]i  inider  preciicely  itimilar  i^oiiditinns 
In-fore  aiTlvin^  at   n  positive  eoiielusion. 

The  watch  is  tlie  ninst  convenieiiT  iti6>tnnnent  tor  testing  tlie 
he&nn^  power,  but  it  yielda  only  two  not  ren,-  definite  sounds.  Il 
ii»,  however,  easily  liaiiincd,  and  the  wnniils  tbenieelves  emitted  by 
any  one  watch  are  of  almost  constant  intensity  ;  as  a  general  rule, 
after  winding-np  the  tick  ib  somewhat  louder  than  before. 
Diffeivnt  watelieii  vary  in  the  sountU  they  emit,  ami  fur  testing 
purpurea  one  having  a  sharp  distinct  ^ouiid  shouhl  always  lie 
chosen.  It  should  first  be  tested  on  an  ear  presumed  tw  be 
normal,  in  oi-der  to  ascertain  the  nii«irit  distant  ]Hiiut  at  which  the 
sounds  aw  audible.  A  stoj>-watch  is  [Mirticularly  useful ;  it 
enables  the  surgeon  to  test  the  accui'ftcy  of  the  patient's  state- 
ments. 

'Ilie  niethnd  of  u.'iing  the  watch  is  as  follows  :— The  patient  is 
dirwte*!  to  shut  his  eyes,  or  to  hold  up  a  pieie  of  papei*  or  a  fan  to 
prpvent  the  watcJi  from  iH-ing  seen,  and  to  close  with  the  finger 
tiie  meatus  of  the  ear  vvhich  is  not  Iieing  ti-sted  ;  the  wat<'h  is  then 
held  at  the  extreme  distance  at  wliich  its  sounds  can  be  perceived 
hy  a  person  with  good  hearing-power,  and  giwhially  brought 
PArer  to  the  imtient.  who  is  askc-<l  from  time  t(»  liiiic  whctlu-r  he 
ears  the  sound.  When  the  reply  is  in  th*»  aftinuative,  in  order  to 
ftee  whether  the  jKitienl  ailheres  to  his  iii-st  statement,  ihe  watch 
Ui  moved  again  lowarda  the  ear  from  a  difftimce.  (Ik*  position  at 
which  its  tick  was  lieanl  being  marked  by  the  hH-efinger  of  the 
hand  not  hohling  ihc  watch,  being  lield  in  that  place.  This  jn-o- 
<*ediire  should  be  rejieated  several  times,  the  patient's  eyes  being 
of  course  ke])!  closed.  It  ii»  unadvisable  to  begin  the  exaniinati(jn 
by  pla^'iug  llic  watch  so  chise  to  the  ear  that  its  sound  can  \iv 
perceived;  the  audiloi-y  nerve  once  excited  by  a  distinct  sound 
U  mort*  readily  affected  by  it  for  some  little  time  aftcnvards.  If. 
therefore,  the  examination  be  <'<minifiii't'd  Mitli  ihe  watcli  held 
close  to  the  ear,  the  patient  is  likely  tn  hf  iretUteil  with  more 
hearing-power  t!mn  he  realty  possesses. 

Tlie  distance  at  which  the  watch  in  heard  shuuhl  lie  iiA'cm-axeW 
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measured  and  noted  down  for  future  guidance.  A  useful  formula 
for  ivgistering  the  liea ring-power  has  been  suggested  by  Dr.  J.  S. 
]*rout."  Surgeon  to  the  Brookljni  Eye  and  Ear  Hospital.  The 
hearing-power  he  reconls  *'  as  a  fraction,  the  numerator  of  which 
is  the  distance  at  which  the  particular  sound  is  heard,  the 
denominator  the  distance  at  which  it  sliould  be  heai-d  hy  an  ear  of 
good  average  hearing  power."  llie  denominator  varies  according' 
to  the  watch  or  other  instrument  used,  and  is  expressed  in  inches. 
llius.  8upp()sing  that  a  given  watch  can  be  heard  by  a  normal  ear 
at  thirty-six  indies  distance,  and  by  the  ear  of  a  patient  under- 


Fig.  31. 
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examination  at  only  six  inches,  his  hearing-power  would  be 
expressed  by  the  fraction  ^g.  If  the  patient  hears  the  watch  only 
when  in  contact  with  the  ear,  the  formula  ^  may  be  employed, 
and  if  not  at  all  r^^. 

Politzer's  Hormesser,  or  Acoumeter. — The  fact  has  been 
already  alluded  to  that  different  watches  vaiy  considerably  in  the 
pitch  and  intensity  of  their  srmnds.  and  to  get  rid  of  tliese  imper- 
fections Politzerf  1ms  invented  an  instrument  termed  a  hoi-messer 
or  acoumeter.      This   instrument   consists   of  a  horizontal  steel 

*  Boit.m  .Ved.  and  Siinj.  Journal,  Feb.  29, 1872. 

+  Politzer,  lekrbvck  der  Okrcnhcilhinde,  Aafl.  II.,  S.  106. 
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>7lii»icr  (c)  ratlier  more  than  an  inch  long,  aiitl  cuii'-Iifth  of  an 
iufh  thick,  firmly  connected  by  means  of  a  scrpw  with  a  pei-pen- 
rfimlar  rod  made  of  vuh*anite  {h /)■     Above  the  plflice  where  the 
criiiider  is  attai-hi-d.  a  prrcitusiou  hammer  {k  <•)  is  faRt^ned :  this 
/affer  is  movable  upon  it.fi  axin.  and  pitidm-Pi*  the  rtoniid  by  falling 
ilpcm  the  steel  cylinder.      'Hie  hitenatly  of  the  sound  depends 
n/)riii  the  hi'ight  fiinii  which  the  pei-cussidii   hammer  falls:  and  in 
itnltT  that  this  height  should  be  the  j^ami*  in  all   inptrnments,  a 
smnll  piece  of  vulL-anite  (f/),  furnished  with  a  soft  india-rubber 
]ilat<',  is  attached  to  the  posterior  jM-ripliery  of  tlie  nA  as  a  chet'k 
u}Hjii  which  the  posterior  short  arm  of  the  percussion  hammer  is 
lff^>«*ed  down  with   the  middle  finger.     At   the  upper  and  lower 
*'Xtr<*mity  of  the  rod  is  a  flat  semi-L-ircle  {b  a),  wlapt^tl  to  receive 
llm  forefinger  and  thumb  by  whi<'h  the  instninient  is  held.    Below 
tJif    up|M*r  lieini-i'irc.le  i(<  an  india-rubl»er  ro<l,  loni.  (I  j  inch.)  long. 
And  tenninating  iu  a  circular  metal   plate  (i).     Thiii  last  contriv- 
ance is  for  testing  the  jun-ception  thiwigh  the  craiiial  bones,  for 
wliich  ]ini*j>o«ie  the  meatiise**  are  close^l.  and  the  metal  plate  is 
I'rought  into  (intact  with  the  temple  or  the  mastoid  pi-ocess.     In 
ibe  same  luniiuer.  iu  cases  in  which  the  sound  uf  the  instninieut 
is  n lit  heard  ar  the  shortest  distance  from  the  ear,  the  round  tnetAl 
plate  it)  inwle  Ui  touch  the  orifice  of  the  external  meatus,  in  order 
t«  dii«cover  whether  the  ?oun'l  is  then  perceived. 

The  rtonnd  jjroduced  when  the  hammer  striketi  the  cylinder 

'^Tn*»|tonds  with  the  note  c*  (  =  028  vibrations),  and  may  be  coni- 

pirwl  with  the  ticking  of  a  loud  watch.     In  using  the  acounieter, 

attention  murt  be  paid  to  the  position  in  which  it  ie  held,  and  tho 

'lirrdiou  iu  which  the  rtoumis  strike  the  ear.     As  a  geueral  rule, 

tile  &oauds  are  heard  moit?  didtinctly.  and  at  a  greater  distance, 

W'licn  the  instrumpnt  i?*  held  s«imewhat  in  front  of  thf  ear  than 

^hfji  it  in  placed  in  a  line  with  the  meatus.     When  the  hfaring 

poft-er  is  to  bi;  tetted,  the  acoumeter  la  takeu  between  the  foro- 

fingpr  and  thumb  of  the  right  hand,  and  the  middle  finger  presses 

ditHii  the  fhoit  arm  of  the  Icvlt,  and  thu.-^  raises  the  percussion 

lianimer.     Removal  of  the  finger  allows  the  hammer  to  fall  upou 

ths  »teet    cylinder,    and    n  shjir]:   click    is   thin*   pnjdiiced.      The 

patient's  eyes  should   be  doscrl  while  the   instnunent  is  tried  at 

gradually  U^^sening  distances  until  its  sound  is  heard.     Each  ear 

must  be  sepai-ately  tented,  the  opposite  meatus  being  closed  by  the 

finger  while  the  exanunafiuii  is  going  on. 
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PoUtzer  statt'9  tlmt  the  avfi-age  uoi-nml  hearing  dUtancc  for 
fteoumot*?r  is  a1x>ut  sixteen  yards,  and  tliat  !*f\'eral  aflvantageA  ai 
comHH-tftl  witli  tin"   iiBP  of  the  iiistniiiK'ut.      Kv  n'ns<iii  nf  the! 
greater  iiiteutiity  of  its  soiiiid.  the  results  obtained  nfhnit  of  a  nioraj 
definite  comparison  with  the  reetilts  of  whisfixTi**!  ap^HH-h  than  is 
the  ejifie  when  the  watch  is   used;  and  iherefon-  that  when  the| 
hearing  dtstanee  for  the  afoumeter  \»  increased  in  any  given  raae, , 
a  etjnvspondinp  inci*ease  in  the  hearing  distance  for  speech  can  l)#, 
more  snrely  inferred  to  exist.     If  thy  instruments  ajv  construetrdj 
exa<'tly  oc<v»nb"n{;  to  direct  inn.",  a  uniform  sound  is  always  pnt 
duced.      Moi-eover.  the  sounds  can  he  made   to   IbHuw  furh   titherj 
rapidly  or  slowly,  i-eguiarly  or  irregularly,  as  tJie  surgeon  ch'wises, 
and  Iiy  making'  (he  patient  count  the  clicks,  his  statementti  as  t( 
his  henrintj-p'iwer  can  be  easily  testwl. 

In  cstimatinjf  the  re«nlt«  of  examinations  with  the  view  to  tert.' 
the  jiliarpnesR  of  liearin{„'.  It  niunt  l)e  renicmtxMt?d  that  in  this 
latter  respect  considerable  iliirerences  are  liable  to  exist  in  the 
same  {uitient  on  diffeivnt  days,  and  also  at  different  times  of  the 
same  day.  tlearini^  power  is  also  iniluenird  by  I  lie  tenipcratiu*e 
oihI  moititure  of  the  air.  and  by  varitHH  bodily  and  mental  condi- 
tions. !t  is  usnally  better  when  the  wvather  is  wann,  diy  and 
atill.  and  \vlien  the  patient's  general  health  is  good,  than  under 
opiKjyiti'  conditiiMis, 

Hughes'  Sonometer  is  aiLother  instrument  by  means  of 
which  the  hearing  power  can  be  tested,  and  variations  while 
inuler  tT(*atnieut  aceunitely  estimated.  It  consists  of  two  Iveclanch^- 
cellt'.  and  an  arrangement  whereby  the  current  ran  \v  rapidly 
inlemi])ted.  lliere  is  a  rectangular  bar,  alxmt  2ocni.  in  length 
no  incbfs).  nnd  divided  into  centinietri's  and  tnillimi'ti-es,  and 
along  this  slides  a  reel  womul  ]i>und  with  insnlated  rnijtper  wire, 
At  each  end  of  the  bar  is  another  reel  also  carrying  win*,  but 
Hrnily  fixe<b  and  these  wiivs  are  conm-cted  with  the  I^nlaiiche 
cells.  'Hie  ends  of  the  wire  on  the  movuble  coil  jmss  thntngh  the 
base  of  the  instrument  to  terminals,  and  thence  to  a  telephone 
which  is  applied  to  the  pntienl's  ear.  When  the  movabit?  coil  is 
placed  at  zero,  no  s«jnnd  is  heard:  but  as  it  is  slid  along  the  bar 
towards  the  fixed  coil  <in  the  left  hanrl.  the  interruptions  in  the 
current  prtKUicc<l  by  the  microphone  are  heard  in  the  telephone. 
When  the  instnnnent  is  used,  the  telephone  is  applir'd  to  the 
])atient's  ear  ami  the  coil  placed  at  zero.     It  is  then  gradually  slid 
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nlnn^  the  hnr,  nntil  the  jiatient  stjit^s  Ihnt  he  hpnrs  the  sound. 
The  flistoiuv  fruin  zero  in  uiilliuielri's  is  t}ieu  iiuted,  and  the  other 
ear  is  similarly  t.este<l.  The  valoe  of  this  instninient  consiste  in 
the  fiWTiIity  xvith  which  varintid^n^  in  iit-ftriiit^-power  can  b(*  det*'<'t«I, 
ao  far,  at  least,  at>  its  tKJunil  is  (.-fHHf  iiaed.  But  it  miist  Iw  remem- 
bered that  an  improvement  demonstrate^:!  by  tiiis  instrument  does 
not  nwesRitrily  imply  any  corresponding  variation  in  hearing- 
powiT  as   n-^inl^  sji«'i'<-h. 

Testing  with  High  Notes,  Galton's  Whistle.— It  is 

w>metimee  de^irnidf  Ut  test  the  hearinff  power  for  very  high  notes. 
Tliis  vai'iei?  couKiderably  in  diffeivnt  penwrns,  and  is  j^iieraUy  much 
diminished  in  advanced  life.  Galton's  whistle  (Kig.  32)  is  a 
convenient  instrument  for  niefteiiring  the  npper  limits  of  auditory 
perception.  It  oonsiflts  of  a  brass  lube,  with  a  dianu'tei-  of  less 
thin  jV  of  an  inch.  I'he  lower  enfl  U  Httfd  with  a  plug,  whereby 
the  tube  call  lie  lengthened  or  shorteneil,  and  the  pitch  of  the 


Fio.  32. 
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nri(e  correspondingly  changed.  fialton'«  M'histle  has  a  compass  of 
BMM*  than  the  three  highest  octaves,  and  its  notes  correspond  to 
(J,W]-t!4.000  ninipte  vibrations  in  a  second.  It  is  verj'  difficult  to 
lt»t  unilateral  impairment  of  hearing  by  its  nieana,  inasmuch  as 
its  soundii  are  heanl  by  the  nonnul  car  even  when  the  meatus  is 
duiroiigldy  chts^d. 

With  regard  io  the  aiterationu  in  the  liearing-jwwera  for  high 
and  low  notes,  it  may  be  stated  in  general  tenns  that  in  affectiouB 
of  the  niidrlle  ear  the  perception  of  high  nrit«>R  is  less  interfered 
with,  while  that  of  low  notes  is  apt  to  be  retained  in  disor^lera  of 
the  internal  ear.  Tliere  are,  however,  fivquent  exceptions  to  this 
nile.  As  p*.inted  out  by  Pulitzer,  very  high  niit*«  are  often  dis- 
tinctly pereeived  in  casee.  of  severe  disonler  nf  the  lalminth,  while 
Uw  not«s  may  be  distinctly  heard  when  there  is  considerable 
interference  with  Bound-conduction.  Diminished  perception  of 
high  notes  is  not  a  positive  indication  of  disorder  of  the  uewowft 
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apparatus,  lor  it  often  accompaiiiei;  general  impainuent  of  hearing 
in  cast-in  of  a<]lie8ive  affections  of  the  middle  ear. 

Speech  is  the  inost  important  test  ol  henrinj*  powvr.  Thi- 
human  voice  is  cajwible  of  exhil)itiiig  givat  variationt*  in  pitch, 
intensity,  and  cjuality.  Moi-eover,  deaf  jwrsons  most  fi^neiitly 
aeek  aelvice  bftiause  they  are  uuaWe  to  hear  wliat  other  people 
say,  and  the  removal  of  this  diriahitity  is  tlie  object  of  their  deftire. 
There  h  another  advantage  In  the  use  of  speech  aii  a  te»t.  When 
the  piilient  states  that  he  can  hear  words  uttered  to  him.  the 
accuracy  of  his  statement  can  easily  he  testeil  hy  caiminjr  Inni  tu 
repeat  them. 

In  testing  by  means  of  speech,  the  patient  should  W  placed  at 
a  distAuce  of  several  yards  from  the  examiner  ;  his  eyes  should  W 
closed,  and  the  opposite  ear  should  be  t^refully  stopped  with  a 
moitstened  iiuger.  It  ia  very  iniportatit  that  the  patient  should 
not  see  the  lips  of  the  speaker.  ina;<nuicli  as  deaf  ppi-snns  often 
attain  great  skill  in  the  art  nf  Up-readiiig.  It  is  well  to  begin 
the  exaniinatioa  by  testing  both  eai-s  together,  even  vrhen  the 
cc)mi)laint  is  supposed  to  bi'  unilateral.  It  must  Ik*  luirne  in  mind 
that  great  dlfferem;**  oft4'n  exist  between  the  hearing  cajiacity  for 
speecli,  nud  that  for  the  watch  and  musical  sounds.  In  one  class 
of  caset*,  the  ticking  of  a  watch  eon  be  hennl  only  when  the  sound 
ia  priKluccd  close  to  the  eai-,  whereas  a  nlusper  is  audible  at  snme 
yards'  distance,  in  another  close,  the  watch  is  heard  at  a  distance. 
but  s|»eech  only  when  the  month  is  brought  close  to  ihe  auricle; 
and  it  sometimes  happens,  that  when  tlii-  impairment  is  bilateral. 
speech  is  heard  best  on  one  side  and  the  ticking  of  a  watch  on  the 
other.  These  varieties  in  the  symptoms  may  be  explained  by 
supposing  that  tlu^  faculty  of  hi-arlng  various  notes  and  sounds, 
and  of  distinguishing  between  them,  is  impaitvd  or  destroyed  by 
morbid  jn-ocesses  in  vai'ious  parts  of  the  organ  nf  hean'ng. 

Words  to  be  used  In  testing  Hearing  Power.— It  is  not 

a  good  phiii  to  lii^k  till*  p,i(it-nt  i|iu'StiMn?;,  ten-  lie  nia\'  hrnr  some  of 
the  worda  and  guetiii  nt  the  rest.  The  best  mode  to  adopt  Is  to 
pninonnce  single  words,  and  to  tell  the  jiatieut  tu  repeat  them. 
The  most  suitable  words  to  begin  with  ai't-  tliotic  which  contain 
the  aoft-  voivels  and  the  less  pronounced  consonants  :  and  if  theee 
are  not  heard,  othei-s  shoidd  be  tried.  Oscar  AVolf  has  pointed 
out  that  the  vowels  possess  the  gi-catest  volume  of  sound,  i'fv  tliey 
are  heard  at  the  greatest  distance,  while  that  of  consonants  is 
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niiicli  Ifss  in  rlegj-ee.  Wolfa  investifjations  fihow  tln'  irlative 
fli^iances  at  which  the  vowels  ftiid  coiistmftnts  can  he  ht^anl  wIkmi 
loudly  iitterwi.  A  (a«  in  father)  can  he  heart!  at  360  patfs ;  O,  nt 
3b0  ;'K,  nt  330 ;  U.  at  280  :  S.  at  17C  :  K.  at  90  ;  K.  iit  (i7  ;  T.  at 
*>3 ;  B.  at  18;  and  II  aripirate.  only  at  12  paces.  Owing  to  the 
jjTwit  Hiffpi-enccs  in  the  vohinie  of  soniul  pot^ses&ed  hy  the  rariotis 
lettrrx.  differt*nt  woitlrf  wJU  he  heard  more  (»r  leiw  clparly.  Aa  a 
|r**norol  rnle,  whispered  speech  is  the  most  suitable  lor  tvsting  the 
bearing;  it  i»  mow  Hkely  to  be  uniform,  and  the  difference 
between  the  i^ound  of  consonants  and  tliat  of  vowels  is  wm- 
Riderably  reduced  as  compare<l  with  loud  speech.  It  is  not 
infrwpiently  notic*ed  that  deaf  pef»ple  hear  a  morlerately  loud 
voice  Wtter  timn  a  veiy  loud  one ;  and  this  diffen-nce,  acc<.ii*ding  tt» 
Wolf,  is  thie  tn  the  fact  that  in  loud  i^pecch  the  sonnd  of  the 
towels  alone  is  iiiTiMjfiitied.  while  that  of  (he  consonaiit.-*.  which 
cannot  Jx*  mafle  ninch  ntnniger.  in  rpiite  dwwned.  'Hie  averagi* 
hearing  distance  for  whisperi-d  ejK-ech  is-  about  twL'nty-Ii\'e  yards. 

When  one  ear  h  nonnal,  it.  is  difficult  to  g'l'igt'  the  ainonnt  of 
'Irtifiiess.  as  even  after  the  ineatuiii  in  eluaed  sound-waves  are  coii- 
(Inctwi  thi-ongh  the  h<yne>s  to  (lie  }iealtliy  oi'gun.  In  order  to 
•Irtprmiiie  by  which  ear  the  sound  is  perceived,  it  is  well  to  doee, 
uot  uiily  the  one  gnppcwed  to  be  nonnal,  but  the  other  which  Ib 
liMDg  examined.  If  the  sound  be  still  perceived  with  the  banie 
iBumnt  of  dit^tinctiiess,  it  may  he  oBsnmed  that  it  \\tui  })een  heard 
^the  nonnal  ear  ;  hnt  if  a  difference  be  noticed,  it  i^  clear  that 
thf  lejit  has  been  applied  to  tile  affected  organ. 

The  tuning-fork  is  al&o  n^vd  as  a  t*'st  of  the  hearing  power; 

'nji.  IIS  will  rihorlly  be  dej^cnbed.  this  iuHtnunent  constitutes  the 

Ifrt  appliance  for  t^'sting  the  perception  of  sonorous  undulatjone 

"jfldnrted  to  the  ear  through  tlie  craTunl  bones,  and  it  is  mainly 

fiii|i](.yed  for  this  purjjose.     When  used  a*  a  text  for  kettrinnj.  the 

tDuing-fork  is  cao&ed  to  vibrate  by  striking  It  on  the  left  hand  op 

ami.  or  side  of  the  knee  :  it  is  then  held  at  varT,'iiig  distances  from 

thf  ear.     Ilie  tuuing-fork  generally  used  yields  2o(>  double  vibra- 

tKNia  per  setxmd.  and  corresponds  with  the  middle  c.     In  feeling 

tile  perceptive  capacity  for  lower  aiid  liigher  notes,  it  is  necessary 

lo  aue  tuning-forks  of  a  coiTesponding   pitch.     For  diagnostic 

purposes,  Hailmaiin  reconnnends  six  tuning-forks,  rairres ponding 

«rith  the  notes  c.  c^,  c*,  c*,  c*.  and  g*.  respectively.      'Hie  (ir*t 

flf  these  yields  1 32.  and  the  last  31 58  vibrations,  per  secoi^A.    \t.  \fc 
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idi'sirablc  to  aeoortnin.  not  uuly  tht.-  liisctanee  at  which  the  tiining- 

Ifork  rail  he  heniil.  bnt  also  The  nuniher  of  secauds  during  which 

it;*  »mnul   la  pfni-ived.     CVmta*  liaa  siigj^ested  Hmt   tho   hantlle 

Uf  thf  furk  sliould  be  comn'irted  with  the  patU'iit's  ear  by  nifaiis 

]ui'  Alt   india-rubber  tube,  and  Irbdntsfhitsht  itt'om mends,  as  a 

Ifiu-ther  inqirorenient.  that  the  tnlte  ghnnld   be  f  sliapi'd.     One 

braiuli  is  jdrued  in  the  earot'tlie  patient,  am)  the  other  in  that 

nt'  the  siu'gpcm,  w]io  {•iii]>pn!iing  that  his  hearing  be  normal)  is 

irnat'Itvl  to  nieaKiire  the  defect  by  n<itinjj  the  time  during-  whidi  ■ 

'he  heni-s  the  sound  after  it  haf  ceasi-^l  tu  h>-  audible  bv  tlie  patient. 

iJ'lliH  tuniuy-tbrk  be  stinek  with  ^'eaf  t'urce,  the  <inration  of  the 

vibrations  will  he  i>oniewhat  inci-eaaed ;  bwt  the  dilfereiice  in  this 

|ret<pei'f  is  never  vi-ry  ^'i-i^at. 

Bone  Conductioil  of  Sounds, — Having  determined  ilie 
Iporoeptive  t«pa<*i1y  fnr  snniutri  cunchicted  by  the  atnuxsphere  t4> 
the  menibrana  tynipani.  and  thence  to  the  labj-rinth.  the  dejfree 
111  which  hounds  are  traufiniitted  tliroiigh  the  cranial  bones  to  the 
or^'an  of  hearing  it*  the  next  subject  for  iuvesti^tion.  The* 
JnKtriiments  einph>yed  for  testing  this  latter  channel  of  conduction 
nre  the  iwiiiuj-forl:  the  imtch,  ami  the  amumder.  "VVHien  vibrating 
boiUt's  are  placed  in  fontaet  with  the  bones  of  the  cranium,  the 

Ivibrnlions  reach  the  laliyrinth  by  two  routes— viz..  by  dii-eet  cnii- 
dui'tioii  by  the  woHrl  j>art--*.  and  by  traimniirifiion  tln'on^h  tlie  Iwines 
I'l  the  hcud  i4i  iiie  m(*nil>rana  tyinpaai  and  ossirlet*,  and  Ilienee  to 
Ihe  tteutieut  btructureft  of  the  internal  ear.  Conduction  thi-ongh 
the  boni's  i^,  however,  far  left**  effective  than  rondnctinn  by  the 
utntiwphere  Ut  the  external  auditorj'  meatus.  If  a  vibrating 
[liining-fork  be  kept  on  the  vertex  imtil  its  sound  is  no  lon^r 
heui-d.  its  tone  again   becomes  audible  when  it  is  brought  near 

Hie    |.(ir. 

The  tuning-fork  is  the  most  convenient  and  important  inntfu- 
Itt'iil  lor  l4'»ting  the  conduction  of  nountl  through  the  Ixities  of  the 
lirnil.  Weber's  exj)eriment  is  utilisi'd  for  purposes  of"  diagnosis, 
"  hfn  a  vibrating    tuning-fork    is   placed    on    the   vertex,   or  ui 

pHintoct  ^ith  the  mithlle  incisoni,  and  the  mealuB  on  one  side  is 
t'kuitid  with  the  finger,  the  (tound  is  perceivetl  with  exaggerated 
lldoiiiity  by  the  occluded  ear;  if  Vxith  openings  are  closett,  there 

[]«  KM  ineii'oee  of  mund  in  both  ears.     A  similar  exaggemtion  of 

*  Arrh.f.  Okr..^.  I.,  a  107. 

+  LfArbttch  drr  Ohr'-nhnlkunHe,  S.  37- 
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intensity  is  iouiu)  to  exiint  in  affei'tionR  involving;  one  ear,  and 
interTcriug  with  Iht*  cumUiftitm  of  !*i)uiul  tu  (he  luhvriiith.  Such 
interference  miky  be  due  to  disorder  eifnated  either  in  the  external 
OP  middle  ear.  and  esapj^erated  inton^tity  will  be  noticed  in  holh 
ca^vs.  provided  tliat  the  :jeiitient  apparatus  be  in  a  nmnnal  con- 
dition, if  disease  exist  in  the  suuud-conductlng  apparatus  on 
both  eidtfs.  bur  i»i  nne<|ual  dep'ees,  the  exaggeration  will  In  most 
ca>vt<  bi-  et»i>ei'ially  prunuuiict'd  in  thi*  mure  seriously  aflecled  car. 
Ou  the  other  baud,  in  partial  deafness  due  to  affections  of  the 
anditort*  nerve,  suppoi^ing  that  thp  8oinidH?nndncriiig;  apparntns  I»e 
not  implicated,  a  tuning-t'urk  placed  betMeen  the  incisor  teeth  or 
on  the  vertex  will  be  best  heard  by  the  non-affected  ear. 

In  testing;  bone  conduction,  it  in  well  to  be  provided  with 
tuiiiug-furks  of  variuua  tbriiiB  and  ^['/.ea,  and  with  convspondini^ 
differences  in  the  intensity  and  pitch  of  the  notej*.  har^'e  tnning- 
forUs,  yielding  middle  and  low  notes,  are  the  most  useful ;  but 
it  is  also  necessary  to  test  the  i)erception  of  high  notes. 
Of  those  ivciimuiended  by  Hartniann,  ihive  are  mentioned  by 
Politzer  ns  srafticient  for  oil  practical  purposi^'s.  Tiiese  yield  the 
note^  c  (128  vilirations).  c^  (■■>12).  and  c*  (2.0-18)  respectively. 
When  a  tnning-fork  is  rauseil  to  sound,  over-tones  are  Jjeai**!  in 
addition  to  the  fundamental  note.  High  over-tones  are  discordant 
with  pwh  fttber.  lint  are  nuitimums  and  of  ef|Tial  intcnRiTy  with 
the  primary  note.  Hence  it  is  that  some  confu.sion  umy  ariw>  in 
using  tlie  luning-fork  as  a  teat  for  hearing  if,  as  sontctinicr) 
happfns,  the  note  t.>e  perceived  by  one  ear  and  the  oveMoncs  by 
the  other.  Tn  reraovt*  this  sonire  nf  error,  PoHtzer  reromniends 
that  eac'h  pn>ng  of  the  fork  should  W  furnished  with  a  movable 
brass  clamp,  capable  of  being  tiglitly  fixed  by  means  of  a  screw. 
These  clamps  prevent,  to  a  gcvaC  exlent.  the  addition  of  over-tom*?!. 
au<l  they  have  also  anoihcr  t'Hect — viz.,  that  of  lowering  the  funda- 
mental note.  By  moving  the  clamps  thti  pitch  of  the  note  ib 
rbaiigeil :  it  Incomes  higher  when  they  aiv  moved  giiwUially 
ik»mwards.  and  lower  when  they  ai-e  pushed  upwards.  The 
degree  of  difference  in  the  pitch  is  also  inlluenced  by  the 
weight  of  the  clamji.s  ;  the  highest  note  is  the  fundamental  sctund 
of  the  tuning-fork,  the  lowest  depenils  upun  the  weight  of  Ihe 
cbunps,  as  well  as  upon  their  position.  PolitKer*  now  recom- 
mends tnning-forks  w  ithoiit  clamps,  but  "  liaving  the  proiigs  tiled 
"  Tnmslatloa  of  Tbird  Edltioo,  p.  183. 
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<lown  near  tin-  plat-e  wlu-it  (bin-  hcml  (hitiupr  thnn  at  their 
«xtremity.  In  these  tuning-forks,  when  struck  on  some  soft 
aubstmn'*'.  then'  iire  no  fivcr-tnufi^  periviifiMe.' 

In  luuig  the  ttmin^'fork  for  letting  bone  conduction.  i]if  iiie>(t*ii> 
nient  ir*  stnuk  aj^ainst  rh^-  hand  or  w\e  ut'  rhe  Iciiw.  and  tht-  cntl 
of  it«  handle  is  then  applied  to  the  vertex,  or  placed  between  the 
middle  infrihor  teeth  in  the  upper  jaw.  In  a  ease  of  one-i>ided 
deafness,  the  discovery  that  tlie  note  is  moiv  distinctly  heaitl  on 
the  ftfTecte*!  eide  shows  that  the  impairment  is  dne  to  some  ini|MMli- 
nn-nt  to  the  eondnction  of  i^Cftnid  thnm^h  the  meatus.  If  the 
bimnd  be  moiv  eleaily  lieatil  by  ihc  normal  ear,  or  on  the  least 
affected  wde  in  bilateral  deafnest>.  rhe  diagnosis  oaimot  be  made  with 


Fin.  .W. 
Oauhxu  Bmuwh'i  Tixixu-FomK.  Finvo  irm  Ti'U  im*  SAW>tu:K. 

All  ecjtial  lU'^'ree  of  eertainty.  fur  thrre  may  be  either  some  nffe^'timi 
of  the  middle  ear.  or  some  disnonler  of  the  labyrinth.  If  the  func- 
tions of  Iw.th  Auiiitory  ner^'es  an'  impaired,  the  tiniing-fork  on  the 
vrrtex  will  he  lieanl  lews  distinctly  in  Ixith  ears,  and  in  severe 
ItfionK  will  not  U>  \u'ni\[  at  all.  When  the  ptTivptive  eapaeity  of 
the  wvrxf  on  t-tu-h  s^tie  i>  the  iibjei-t  to  he  determined,  the  tnning- 
fork  tfthouUI  be  applied  to  ihe  temple  or  to  tl»e  mastoid  process. 
and  the  imrp^t^n  nmy  wtimate  the  |«vti»-nT"!4  hearing-power  by 
comporiug  it  with  hi*  own,  nMtimiini;  that  his  auditory  ner\-es  arv 
ill  a  m^mial  slalr.  The  usual  plan  is  that  thf  surgeon  transfers  the 
tnnin|^-f«rk  to  hi«  own  mai^toid  pnHvt*  innne<liately  the  patient 
».ijr«itu>  that  hi*  failn  tn  hear  the  wund.     If  it  Iw*  !«till  perceived  by 


tlif  sur^'Oii.  it  may  hi*  iHtem-^l  tlmt  the  aii(liti»rv  tierve  of  the 
patient  is  not  in  a  nnrinnl  coiicIititHt.  St)nn'  tt*\v  feriindji  mv.  how- 
ever, lost  iu  Iransferriug  the  iuslnniiftnt.  and  in  order  to  obtain  a 
morv  fxaot  roin]>riri«on.  the  author  lin.-*  for  wnni»  yi-ai-w  iiw*rl  a 
ttining-furk  (Kij^.  •i'i)  with  a  rtninl!  projci'tiiui  attai-ht-cl  lo  its  sffeni. 
to  which  is  pLxed  a  pieci"  of  iuilia-niblx'i*  tuMug  about  two  feet  in 
length,  haviiijjf  an  ivory  earitiecv  at  its  uthcr  cikI.  By  placinp  the 
t^r-piet'e  in  his  own  ear,  and  tl]«.'  haiidlf  of  tlic  in.^truineiit  to  the 
nixsluid  pi-Dceiui  of  the  patient.  tht>  number  of  seconds  during 
whirh  vibrations  can  be  hfard  after  thf  patient  hfti>  ceased  to  hear 
theru,  tnay  l»e  tAken  lo  indicate  the  dejfret*  of  Iiia  boiu'  conductiun 
l^eltnv  the  nornml  sttainlai'd.  An  hv-pertesthetie  condition  of  tlie 
audittuT  nt-rvc  fttii  also  bt-  detected  by  this  meantJ. 

Application  of  Rinne't  Test,  PoiitiTe  and  Negative  Results,— 
KefiTeiii't*  hits  lifcu  abvaily  madi"  to  luiotliev  cxjH'riniciil  dei'ise*! 
]vy  Kiniie,  hi  1853,  and  utilised  fur  purposes  uf  diagnosis.  Ue 
found  that  if  a  \'ibmting^  tuniiifj-fork  unre  held  apainst  the  incisor 
tevth  until  itr<  sonnil  wa.^  no  Innt^er  lu-aril.  it  again  bt'<'aine  audible 
vhen  the  instrunieut  was  i)lwefl  near  the  external  meatus. 
C-ondnction  tln'ongh  tin*  latter  is  therefore  more  ooin])h'te  and 
effective  than  tlirmigh  tlie  Ikmiw  of  the  head.  When  in  any  givt-n 
caee  tlie  i-esult  in  as  above  desi-ribed — that  Ib.  wlien  the  tuning- 
fork  18  beard  near  the  ear  after  it  Uaa  reased  to  be  pert-eived 
thitiugh  the  bonei4 — the  tect  is  saifl  to  lie  ■■  pnttitive."  When, 
however,  the  note  ia  heaiil  more  distinctly  and  for  a  longer  time 
through  the  cranial  Ikjucs,  the  result  is  described  as  "'  negative  " 
in  character.  Tliis  experiment  offers  a  means  of  distinginphing 
between  affections  of  the  middle  ear  and  distinlerr-  of  the  auditory 
nerve;  but  in  order  that  a  true  inference  may  be  drawii,  it 
nires  Ut  I»e  considered  in  coniiection  with  tlie  degree  of  deafne«R 
regards  s|>e<*c]i  anil  with  alterwl  [«'reeptivf  lapm-iTy  lor  viirious 
notes. 

According  t^»  Politzer,  Rinne't*  tes-l  is  t^f  espe<'fal  diagnoatic 
value  in  cases  of  chronic  midtlk-^'ar  disorders,  the  nature  of  which 
cannot  be  clearly  determined  by  ot)ier  means.  In  such  cases  a 
"  lu.'gative  "  residt  may  be  taken  na  indicative  of  some  olwtacle  to 
9ound-ctm<juction.  and  the  longer  the  tuning-fork  can  be  heard 
throagli  the  bones  as  eomijarcd  with  atrial  conduction  the  greater 
the  probability  that  the  diagnosis  is  enrrect.  If  the  hearing-jKiwer 
be  mm*h   impaired   and    Kinne's    test    give  a  "positive"    iVKult. 
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<lisfinler  (»f  the  ut-ne  may  be  a^nmed  to  exist,  but  only  when 
other  syniptonis  and  the  histon*  of  the  case  point  in  the  same 
direction,  lii  emplnving  this  test,  the  vibrating  tuning-fork 
fihoiilrl  first  l)e  placed  on  the  mastoid  ]>roces?.  and  subsequently  in 
frtint  of  the  ear :  the  difference  in  favour  of  aSrial  conduction 
!!>h(>uld  l»e  noteil  in  sei-unds.  In  the  ne^tive  test  the  procedure  is 
i-eversed.  the  tVirk  is  held  in  fn«it  of  the  ear  till  no  longer  audible, 
and  then  placed  on  the  mastoid  process. 

Oraber'i  Jfodificatioii. — tTi-uber*  has  suggested  the  following 
modification  of  Kinne's  test.  After  the  sound  of  a  vibrating 
tuning-fork  held  in  front  of  the  meatus  has  ceased  to  be  heard,  the 
forefinger  of  the  other  hand  is  placed  in  the  opening,  and  the 
handle  of  the  fork  brought  into  contact  with  it.  The  sound  will 
again  be  perceived,  and  will  continue  for  some  little  time.  Tlie 
e.xplanation  as  given  by  (i ruber  is  that  by  closure  of  the 
meatus  a  column  of  air  is  fonned  therein,  and  strengthens  the 
sound,  which  again  becomes  audible.  It  is  also  possible  that  the 
altered  conditions  of  tension  and  pressure  in  the  middle  and 
internal  ear  may  contribute  towards  the  result,  and  also  that  those 
sonon)us  vibrations  which  weiv  previously  lost  by  dispersion  are 
more  efiectively  conducted  to  the  cranial  Iwnes  and  the  sentient 
a])paratus.  The  test  is  apjilied  as  above  describe<l.  and  the  surgeon 
inquires  whether  the  sound  is  again  heard,  and  notes  the  duration 
(►f  the  sensation. 

OelU'i  Kethod. — GcUet  has  recently  projjosed  a  method  for 
distinguishing  between  labyrinthine  and  middle-ear  affections. 
He  places  a  vibrating  tuning-fork  in  contact  with  the  skull,  and 
then  condensi's  the  air  in  the  external  meatus.  Under  normal 
conditions  there  is  a  decided  diminution  in  the  intensity  of  the 
sound  ;  but  if"  there  he  any  obstacle  to  conduction — e.f/.,  anchylosis 
of  the  stajtes — no  alteration  is  iiei-ceived.  On  the  other  hand,  if 
there  be  disea-:e  of  the  labyrinth  and  free  movement  of  the  stapes, 
the  sinmd  will  he  diminished  with  each  eoiulcnsation  of  the  air. 
and  the  patient  will  c(imj)l.'iin  of  noises  in  the  ears  and  e»i>ecially 
<if  giddiness.  The  air  is  condensetl  by  means  of  an  india-rubl)er 
hag  with  an  attached  tube,  the  end  of  which  is  passed  into  the 
nu'iitus.  The  tube  is  furnished  with  a  manometer  for  regulating 
the  iH-essiire.     l'olit/,er  states  that  Gclh'V  test  is  of  little  value  in 

"  MonatMc/tri/t/iir  OhrenheiUmndi;  XIX..  S.  SJ. 
t  I'rrrU  dri  Malatilrt  de  rOreillc,  p.  ^38,  et  trtj. 
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slight  deafiiess,  aa  in  slight  middle-ear  affections  and  in  those  of 
the  labyrinth  the  sound  of  the  tuning-fork  is  lessened  when  air  is 
condensed  in  the  external  meatus.  Gell6'a  t;e3t  very  often  agrees 
with  the  result  of  Rinne's  experiments.  Politzer  admits,  how- 
ever, that  the  former  test  sometimes  yields  a  positive  result  when 
other  tuning-fork  teats  give  no  certain  indications,  and  that  this 
advantage  is  occasionally  recognised  in  severe  grades  of  deafness. 

A  watch,  having  a  somewhat  weak  tick  is  the  most  suitable  for 
testing  bone  conduction ;  it  may  be  applied  either  to  the  temple, 
to  the  malar  bone,  or  to  the  mastoid  process,  the  meatus  on  the 
side  tested  being  closed  with  the  finger.  At  first,  the  watch 
should  be  lightly,  and  afterwards  firmly,  pressed  against  the  skull. 
If  the  result  in  one  place  prove  to  be  negative,  others  should  be 
tried  before  deciding  that  the  auditory  nen'e  cannot  be  thus 
affected.  If  the  ticks  be  not  heard,  some  impainnent  of  perceptive 
power  may  be  inferred  to  exist,  and  the  acoumeter  should  tlien  be 
used.  A  negative  result  indicates  the  existence  of  grave  lesion  of 
the  sentient  apparatus. 

It  must  be  remembered  that,  as  age  advances,  vibrations  pro- 
duced by  instruments  in  contact  with  the  cranial  bones  are  less 
distinctly  heard ;  in  persons  over  fifty  yeai-s  of  age  it  not  infre- 
quently happens  that  while  the  tick  of  a  watch  held  opposite 
the  ear  is  clearly  perceived,  bone  conduction  is  either  defective  or 
altogether  absent.  In  such  cases,  the  symptom  has  not  the  same 
significance 'as  it  possesses  in  yomiger  subjects. 
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EXAiirxATrnx  of  tuf.  xosk.  ini.vH\-NX.  a\i>  kustacuiax 

Tl'ltKS. 

I*"re(|ueiii  Ueiwndeiice  of  Hiseases  ot  Miildle  Kar  upon  Xorhid  Pmcessas  in 
Pliar^nx  and  Nares -Im^rtaace  ot  Examiitin;;  these  parts  and 
KiiNlHchian  Tuli**  —  Kecjiitsites  for  Anterior  Hluiioscopj'  —  I*art» 
\i«!il)Ie— Kxamination  of  Mouth,  I'aucei*.  and  Lower  Tart  of  l*harynx 
Parts  Seen— Posterior  llhino^tMipy— Parts  brought  into  \'iew— 
Pharyngeal  openinps  of  the  Kustai'hian  'rul>es — Digital  Kxamtna- 
tion  of  the  Naso-Pharynx  .Structures  Distiaguishalile—Kxaniina' 
tiun  of  the  Kustarfiiiin  Tubw— Tests  of  their  Perrucahilil.v  -  Valsalva* 
Method— Politzer'a  Method -Ueacription  of  Details-  Mwlilii-BtioDs 
suggested  Ii_r  Lueae  and  (Irulwr — iiesulta  of  I'aa.-tagf  of  Air  into 
Tyniiwniim— I'se  of  Manumeter— I'se  of  Ausniltatioti  Tal»e-I*re- 
puutiuns  in  Krupluying  Polilz«.'r'»  Mcthwl — OcraBioriul  V'ipleaBant 
Symptoms— KfTeft  I'roduccd  by  Politzer'H  Method  -  The  Ku>tachiEii 
Catheter,  KorniR  and  Description  of  the  Instrument— Vulcanite  and 
Silver  Catheters— Hag  for  Injecting  .Vir  — Kmployiuent  of  the 
Auscultation  Tulw— In  tn  id  action  of  the  Kustachiaii  C»tholcr— 
Modes  of  Overcoming  Difficulties — Use  of  Air-Bag — lHher  Methods 
of  IntrocUicing  Ciitheier — I'lana  Keeommended  by  Frank  and  Grulier 
— Indications  that  tht*  Catheler  is  in  Proper  Position— lujeclion  of 
Air — Obstacles  to  the  introduction  of  the  Eustachian  Catheter — 
Methods  of  Dealing  with  them— HmphysemB  aonietimea  I'rodQce<l 
— Sounda  IVoduced  (hiring  Injection  of  Air — Causes  of  Alwence  of 
Bounds — Ac-tiun  of  Stream  of  Compressed  Air  upon  the  Kuslachiau 
Tobe  and  Tympanimi — Hemoval  of  Exudation — Improvement  of 
Hearing-Power -Action  in  Casea  of  Perforation  of  the  MemtHvne 
— Comparative  Vahie  of  the  Various  Methods  of  Inflating  the 
Tympcinum — Pawagc  of  Iluugtes  along  the  Kustachlua  TuIh*. 

DlSKASF^t  of  the  luiiMU'  i»nr  aiv  (iften  <Juc  id  cxteiiRinii  <t\'  mnrbid 
procesM**-  I'nJin  tht*  jilmrvux  and  iiares,  aiitl  once  st't  up  niv  Habit* 
to  be  much  inflneiioe*!  by  the  cfourse  of  th»  original  disorder. 
InflnntniatiMii  of  tlu*  nai»*>-pliarriij,'('ftl  ninrniis  nu'mbraiin  U  a 
|K>tfut  and  rtintinon  i-nusi-  of  aoiite  and  chronic  L*atarrlis  of  the 
tyuipattinn.  and  in  treating  L*ase»  of  these  disorders,  reniedies  art* 
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gpiierallj*  required  for  the  condition  of  the  thi*oat  aiul  nose.  The 
necessity  for  exauiiuing^  these  parta  h  therefore  obvious.  The 
£ustaohiaii  tube  discharjijes  au  impot-taiit  fuiicliou  iu  connection 
with  the  middle  ear,  and  it  likewise  fiirnishet^  a  channel  thi-ough 
which  i-enic<lies  can  W  applied  to  tliat  part.  The  cun<litiou  of  the 
hinpannm  is  greatly  iufluenced  by  that  of  tlie  tube,  ami  hence 
careful  examination  of  the  latter  eti-ucture  is  Jndiefpensable  for 
purposes  of  diat:uo!*is. 

Examination  of  the  Nasal  PassageB.— The  nasal  passage.'* 
fttlniit  of  examination  from  the  frnnt  (anterior  rhinosfwipy)  and  from 
the  pliaryiix  (poateriur  rhinuaropy).  'I'he  retjuisites  far  anterior 
rhinoscopy  are  a  good  light,  either  iiatnrol  or  artificial,  a  concave 
reflector  with  head-band,  and  Hpecula  of  variuu:?  fornm.  A  doulile- 
hjaded  speculum  is  the  most  convenient  instrument  (Figs,  3-i  and 
35),  and  with  its  aid  iu  favourable  cases  it  is  possible  to  in.spect  a 


i-'io.  34. 

UIWCaBTCN'h  NAi«l.  Sl-M:fLI'M. 


Kw.  35. 

Till  nil-Ill  M'.4  NiSAL  Svacvi-vv. 


Urge  portion  of  the  nawal  pasitageK.  The  parts  which  can  tliua  be 
bronght  into  view  are  the  septum  anrl  the  anterior  extremities  of 
the  interior  and  middle  turbinate  bodieii,  the  lower  bottlers  of 
which  can  be  traced  backwards  lor  some  distance.  Wbeu  the 
patient'^  head  ip  inclined  fonvardi*,  the  tlcior  of  the  naivs  and 
the  interior  meatus  aiv  &xpose<l,  and  by  bending  the  head  in 
the  opposite  direction,  the  middle  turbinate  bnne  and  sometimes 
the  ruof  of  the  uoi^e  can  l>e  seen.  \Vlieti  the  parts  are  much 
swollen,  the  ((pace  between  the  turbinate  l}ones  and  the  septum 
may  be  reduced  to  a  mere  ehink,  and  in  such  cfvsea  it  is  necessary 
to  press  back  the  swollen  tissue  by  means  of  a  prolie  or  small 
spatula.  The  application  for  a  few  minutes  of  a  5  per  cent  sola- 
lion  of  cocaine  will  cause  the  swelling  to  diminish. 

The  width  of  the  nasal  passages  varies  considerably  in  different 
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cases ;     tlQ^p|.     f_ 

™it«ble  gperuhmrir         *'*'^""'^»"»««-  ^id    «ith   the   aid      _ 
from  the  Riiterior'  ,  P*>«'"»  of  »he  xiaso-phaiynx  con  be  seen 

arical  silver  tubes  ^^'  f*"*^***^  "ose-sperula  consiat  of  crlin- 
I  o  inches  in  lenirth  aiT^  ***^  *"  ""*^  '"  diameter,  and  4  to^ 
Through  these  <^^  having  n  funnel^haped  anterior  extreniity.B 
wall  of  tlie  phaA  "  '^»"«liea  may  Im?  applied  to  the  posteriorB 
they  are  very  ^'^^  **"**  *'"'  ™""<hs  of  the  Eustachian  tubes,  bnt  ^ 
cause  pain  aiid  so  "^^  *^*l"'ivd.  and  their  intrcnlwction  is  apt  to 
to  view  is  vcn-  V  ^^  ^"'^'^nt  of  hffniorrhage,  and  the  area  exjKified 

The  Posterior  »»  «.  ^| 

is  accomplished  b  -  *~'^*''^  examination  of  the  posterior  na^ 

that  is  used  for  x)  "****"^  ^^  *  '^"^a"  lan-ngeal  mirror  Ohe  Rame 
into  the  tliroat  ^*^,>  '^'"^)'  °^  *  mirror  for  reflecting  the  light 
l>osterior  nares   it  *  ^*"^  examining  the  nas<»-phar^nix   and 

fa««^  and  U>we  •    *^  ^^^^^  *^  notice  the  condition  of  tlie  inuuth  and  J 

The  Phwy^!!^^,  ""^  ^''*'  Phan-nx.  ■ 

iicht,  i.e.,  by  t        .     ^  pharjnx  c^n  Ix*  exainine<I  eitlier  by  direct  H 
plariug  him  w?tT"l'^  ^''^  patientV  faiv  towards  a  window,  or  by  " 

^ctl«!lor.     The  latt       ■  ^^^  ^**  *^^   ''^***   "'"^   """^   *   concave 
^fc  employed      Tl  ^'^  ^^ways  necessarj-  whenever  artificial  light,  fl 

^bv  menu's  of  »  d  ^*^  ^""^*^  "  ^'*P^  against  the  floor  of  the  mouth  ^ 
"  Ipr  t(.  IT  •  ^  ^P*^^»oi-  or  Uie  handle  of  a  larj-ngeal  mirror.  In  , 
1  In.  t»  '^^  ^**"^Plote  a  view  as  posmble  of  the  Wk  of  the  ^ 
pbaonx^the  patient  should  be  dire^-ted  to  take  a  full  inspimtion 
^r  to  pronomuje  the  letter  A  (as 'ah').  The  p».t.  that  come 
lyito  MO^  are,  Ui^  concave  under-surfoce  of  the  velum,  the  uvula. 
tl,e  anterior  and  posterior  pillnrs  of  the  fauces,  witli  the  tonsil 
l^tvreen  them,  on  each  side,  and  a  iwrtiou  of  the  ].-jf<terior  wall 
Ipf  tUe  piai^nx.  Various  alterations,  more  or  less  intimately 
(^nnet:ted  with  the  condition  of  the  t^mipanuni.  ai-e  often  fonn'd 
I  in  one  or  other  of  these  part*.  Enlargement  of  the  tonsils  is 
^m  very  00"**"°"  ^"  children  ;  adenoid  growthft  from  the  na^'o-phan.^nx 
^H  gotnetitnes  come  into  view,  while  granular  pharnigitis  is!  often 
^^  present  in  cases  of  catarrhal  inflanmiation  of  the  middle  ew. 
^bfipnce  ol  di&eaee  in  the  lower  part  of  the  phan,nix  does  not 
justify  the  conclusion  that  (he  naso-phar\ux  is  also  in  a  normal 
state.  'Hie  state  of  the  teeth  nhould  be  carefully  nntjoed  :  severe 
otalg'Ok  is  sometimea  due  to  tlental  cari««.  ITie  (xniditlou  of  tlie 
toneiU  is  a  point  of  special  importance ;  if  these  organs  are 
,.nlarge*l  in  an  upward  direction,  they  are  apt  to  keep  the  soft 
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pamtp  in  »  Ptate  of  tf-nwion  aiul  to  rilwtrmt  t}w  artioii  nf  llic 
innseles  foiiiifi-te<l  with  tlie  Knstai-Iiian  tuht".  Iji  i^ome  palifiits 
it  18  difficult  to  (iepiYSs  the  tonguesufticiently  to  allow  the  plmiynx 
to  \w  iieeii.  Kither  retching^  is  provoked  inniiwlintely  the  iipahihi 
toaoUee  tlie  KiiHiuf .  or  tlie  tongue  hiil^es  up  a^^Hiut^I  the  hitnl 
palate.  In  some  of  these  cases  it  will  lie  foHnil  that  the  hamlle 
of  thf  lannigeal  mirror,  user!  as  n  depreesor,  will  meet  witli  far  iefn 
resistantv.  and  will  n<xxnnplish  all  that  is  ik*(resi<ar\- ;  but  shouhl 
this  metlicifl  tail,  a  view  can  )jeiierally  he  obtained  by  spiaying 
the  tongne  and  soft  palate  with  a  2  to  5  iwr  cent,  aolntiuii  ol" 
ctM-aiiH-  iH-forc  nil  atffiript  in  made  to  depress  the  tongue. 

Posterior  Rfainoscopy. — Po-^terinr  rhinrwcopy  i«  effected  in  the 


Kio.  S6. 

iSwinf;  manner.  The  patient  is  plated  in  the  milinary  |Kwition 
tor  lon'ngotecupy,  bnt  his  head  t«hould  he  Miniewhat  liiyher  than 
that  of  the  surffeon,  and  inclined  slightly  forwaitU.  lie  is  then 
tuld  to  ojifii  his  month  as  widely  as  pwsible,  and  continue  to 
breathe  naturally.  A  mirror  of  t-mall  size  is  |>a^M->d  below,  and 
(lartly  Whind  the  md  palate,  and  at>  far  baek  as  |ws»ible  into  (he 
pharynx.  In  Rimu-  eases,  a  V'ettwr  view  Is  nbtaiiif*!  if  the  handle 
t'f  thp  mirror  is  etlightly  curved  to  fit  the  ftoni-  of  the  month. 

Stmie  form  of  tougue-depi'e*Bor  is  wvasioually  necessaiy,  and 
the  shape  of  that  devised  by  IVaenkel  (Fi^'.  36j  is  the  nitwt 
eoiivtmient ;  bnt  in  stime  patieniss  the  toiij^f  ean  lie  kept  out  of 
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the  way  witli  the  handle  of  tlie  mirror.  Although  the  xhape  of 
FraiMikel's  tniigue-depressor  i&  i-ouveiijent,  I  cunsider  tliat  the 
Ibnestrntion  and  transverse  grooves  are  not  only  unnecessarj',  bnt 
are.  moreover,  liable  to  retaiii  iinpunties.  I  ime  at(m|^ue-flepreBi*or 
(b'\ii.  37)  which  lias  been  made  tor  me  by  Messrs.  Mayer  A 
iMi'ltner,  of  the  same  fnhape  as  Fi-aeukeVa,  but  «-ithoiit  the  pei-^ 
toration  anfl  gronven.  In  passing  the  mirror  batrkwartU  vmv 
mntit  be  taken  tu  avoid  touching  tlie  palate,  hose  of  tongue,  or 
back  of  pharynx,  otliei*wise  thtj  patient  will  scai-oely  be  able  to 
pivvent  retohing.  When  it  has  reached  the  napo-pharj'nx,  the 
mirror  should  be  so  held  that  its  smrfai-e  IoijUh  upwards  and 
forwards.     In  some  cases  a  Iwtter  new  can  be  obtaine>d  with  a 


M*'M4tiuri(a 
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Miehaol't)  ininMr  (Fig.  38).  wliieli  in  fitte<l  with  a  movable  refleet- 
ing  surface,  than  wjtli  an  urdiuary  laryngeal  mirror.  When  the 
Boft  palate  and  posterior  wall  of  the  phaiynx  a:v  neparated  by  only 
a  narrow  s])w»'.  it  may  be  necrs.'^ary  to  hold  the  Ibrnier  forwaitl  by 
means  of  a  palate-hook.  Some  patients  allow  this  to  be  done 
without  the  previmis  nee  of  a  local  oiuesthetic ;  but.  in  many 
caeeri.  a  Hati^fartorj"  view  cannot  Ive  obtained  until  a  2  to  o  per 
rent.  «ohition  of  cocaine  ha^  lieen  applied  to  the  posterior  surtace 
of  the  soft  palate  by  means  of  a  brush  lixed  to  a  handle  with  a 
i>hort  rectangular  curve,  or  a  piece  of  alworbeiit  cott<«i-wool  fixed 
to  a  holder  Iwnt  in  a  siniilar  uianiier. 
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Hie  palate  tractors  m  mast  general  use  are  VoUoHin's  (Fig. 
39).  auti  n  simple  loop  of  stout  wire  curved  upwarde  at  the  eud. 


Ro.  38. 


Fig.  .'19. 

Vourouvi'B  PkUTK  Thacton. 
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Fio.  41. 
HopMAjra'a  Sn.t-'avTi.vniia  tAUfm  TiucroK. 

^petirrally  ii.«e  the  latter,  oh  it  la   lighter  thiui  tlit-  forraer,  and 
oervea  very  well  the  ])urp08e  for  which  it  is  intended. 
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^P  When  tin-  thniat  »«  irritable,  the  tonsils  large,  anH  the  spacw 
naiTow  between  the  soft  palate  and  posterior  wall  of  the  pharj-nx, 
it  is  soinetinies  difficult  to  ohtaiu  a  good  view  of  the  iia»o-phar^-iix 
and  posterior  part  of  the  nostrils. 

In  all  cases  the  patient  should  he  told  to  expire  slowly  thi-oiigh 
the  no^e  whilst  the  exaininaiioii  ia  being  made.  In  order  to  lessen 
the  sensitiveness  of  the  parts,  a  few  minutes  before  the  exami- 
nati{^)ii  IB  made,  a  2  to  5  per  cent,  solution  of  cocaine  may  be 
appHetl  by  mentis  (if  a  hnish  or  spray  producer  to  the  velum, 

Rphari'iix.  and  fam-es. 
I  Parts  »Mn  in  Posterior  Rhinoicopy. — The  parta  brought  inta 
view  in  |HJs1ericn-  rhinoscopy  are  the  elliptical  ehoana;.  with  the 
Reptnni  betwot-n  theni,  the  extremitiet*  of  the  turbinate  bodies, 
the  EuHtacliiaii  inHHet-,  and  Uosenni tiller's  fossa  ou  each  side, 
tlie  pharjaigeal  tonsil,  atad  the  upper  snrface  of  tlie  palate.  It 
is  necessary  to  turn  tlie  niiri-or  in  vanons  directions  and  to  place 
it  at  dift'erent  angles,  in  order  to  gain  su^-cessive  views  of  the 
vai*iou«  structures,  only  a  portion  of  wluch  are  viiiible  at  the  itame 
time.  In  favourable  cases  (i.e..  when  the  palate  is  at  some  distance 
from  the  wall  of  the  phaiynx),  by  («light  movements  of  the  mirror, 
the  vault  of  the  naso-phftr}*nx,  the  entire  circumfewuce  of  the 
IKisterior  nares  and  the  posterior  boMer  of  the  hard  palate  may  be 
bi-ought  into  view.  Within  the  chaame  are  seen  the  iurlrinated 
idiea  on  each  side,  the  rulddle  cue  l>eing  the  largest  and  tht* 
most  eonspieuoufi :    it   is   biuish-i-ed.   or   j^eyish-blue   in  colour. 

k Above  it  is  the  superior  meatnt^.  at  the  upper  part  of  which  the 
tUj^erwr  tui-liijuitetl  huthj  can  sometimes  be  made  out.  The  portion 
■risible  is  abrmt.  a:*  large  aa  a  jiea,  and  has  a  yelloM-ish  tint.  l*he 
middle  meatus,  helnw  the  middle  txnbinate,  exhibits  at  it«  lower 
part  the  posterim'  exti-emlty  of  the  infei-tor  iurUwii&l  hody^  whiidi 
resembles  in  appearance  an  over-ripe  plum.  It  is  ot^en  only 
partially  visible,  its  lower  half  being  concealed  by  the  palate: 
but  sometimeii  it  is  enlarged  to  alwiut  the  size  of  a  raspberrv.  in 
which  case  its  ])osterioT  exti'emity  is  in  close  proximity  to  the 
anterior  lip  of  the  Rnstachian  orifire.     In  some  ca."<e8,  the  middle 

Nurbiiiale  body  imjnngcs  upon  the  septum  and  extends  downwards 
linoet  to  the  fianr  of  the  nares.  and  touches  the  lower  turbinate, 
lie  chcianw  an-  about  '2\  inches  liigh  and  -J  inch  across;  they  ai'o 
:|Mirated  fmni  each  other  by  a  thin  vertical  median  septal  ntem- 
^mne.  pi-olonged  iMw-lcwanls  fnmi  the  posterior  edge  of  the  vomer. 
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Seen  in  the  mirror,  the  septum  appeal's  as  a  sharjily-defined  ridge, 
uf  a  pink  colour  and  narrower  in  the  middle  than  at  either 
extremity.  It  must  be  renienihered  that  the  nasal  septum  nut 
infrequently  devnates  to  one  side.  In  young  subjects,  the  upper 
and  iMU-k  part  of  the  pharynx,  front  nide  to  Rido,  presents  a  large 
mo^  uf  lymphoid  tisKue.  conatitutin|^  the  f>h<irijiujetd  tonsil.  This 
structure  is  not  distinctly  ciiTumscribed ;  it  occupies  the  space 
ht'hind  and  between  the  Kustachian  tiil>es  on  each  side,  and 
extends  to  the  roof  of  the  cavity  as  far  as  the  chuanee  (Macalister). 
It«  tissue  resembles  that  of  tlie  faucial  tonsils;  in  adult  subjects. 
it  is  often  univcxi^izable.  In  the  middle  of  tht*  nn8o-phar3nigeal 
vault,  the  mucous  niembnuie  sometimes  presents  an  iiregular, 
flftifk-like  pit.  the  hursa  pkarpuica.  "  whose  opening  is  usually 
uarrow  and  directed  downwards  and  forwai"ds.  its  wider  fundus 
pointing  upwards  towards  the  basi-crauial  foramen.  It  is  a 
ponch  of  mucous  membrane  which  occupies  the  site  of  the  con- 
tinuation upwards  of  the  phar\-ngea!  tube,  pinched  off  by  the 
in-growth  of  the  paro-chordal  cartilages,  and  thereby  separated 
from  the  pituitarj-  body  above."  According  to  some  authorities, 
the  existence  of  this  structure  is  due  to  pathological  changes  in 
the  pharyngeal  tonsil. 

The  Pharyngeal  Openings  of  the  Utistachian  Tubes  and  the 
wljat^ent  parts  can  be  ween  on  careful  exam inat inn  with  an 
ordinary  laryngeal  uiiri-or.  ITie  position  of  the  parts  seen  is  of 
changed ;  the  cartilaginous  swelling  which  forms  the 
islerior  lip  of  the  orifice  appears  in  front  in  the  niirrnr.  while 
the  anterior  lip  is  seen  behind  it,  or  farther  from  the  eye.  The 
long  diameter  of  the  opening,  when  it  can  be  seen  in  the  mirror,, 
is  directed  from  above  do\niwni-ds  and  forwards.  The  depression, 
called  UusenmUUer's  fossa,  which  is  situated  beiiind  the  posterior 
lip.  appears  in  front  of  it  ia  the  mirror,  and  is  sometvhat  darker 
in  colour  tlian  the  swelHnff  which  it  bounds.  'I'his  fostsa  can  be 
best  seen  when  the  patient's  head  is  slightly  turned  to  the 
oppoftite  side.  Tlie  opening  it.self  is  in  the  form  of  a  rounded 
triangle ;  the  mucous  membrane  is  lighter  in  i-olonr  than  that  of 
the  adjacent  wall  of  the  pharnix.  The  posterior  lip  of  the  opening 
is  yellowish  or  ycilowish-i-ed  in  colour.  The  morbid  changes  in 
the  phar\-ngeal  orilioe  to  be  lociketl  for  in  diseases  of  the  middle  ear 
congestion  and  swelling  of  the  lips  ajul  adjacent  parts,  profuse 
itJ  secretion  ;  the  presence  of  adenoid  growths,  ulceration 


^ordiua 
^posleri 
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aud  contractions,  and  in  the  po»t«i-ior  part  of  the  nostrils  a  polypus 
or  enlargement  of  tlie  posterior  extremity  of  a  turbinated  body. 
In  children  the  roof  of  the  jjliarynx  is  a  frequent  seat  of  adenoid 
growths,  which,  afi  will  be  show^l  in  a  subsequent  chapter,  are 
often  Hssocinted  with  diseaseB  of  the  ear. 

Distal  examination  of  the  nat^o-phaiynx  enables  tiie  surgeon 


f  /tat.Sbic. 
Fm.  42. 

TAK  AVTHOll'S  FlilUKH-Ol'UUt. 

to  ascei-tain  the  si/e  and  character  of  morbid  growths  existing  in 
that  cavity.  It  is  perlbrnie«l  by  pasaiug  the  forefinger  behind  Uie 
soft  palate.  If  the  right  hand  be  used  the  sni^eon  stantls  on  that 
side  of  the  patient,  but  if  the  left,  on  the  opposite  side.  The 
surgeon's  linger  should  be  protected  to  prevent  it  from  being  bitten 
by  the  patient,  and  for  this  purpose  the  anthor  recommends  a 
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piece  of  india-i*ubber  tubing,  shown  at  Fi^.  42.  which  has  been 
drnwn  npxide  down  in  oi*der  to  exhibit  th«  piece  removed  from  its 
right  surface  as  the  hand  is  held  in  Tig.  43.  Tlie  gnani  pIiouM 
be  abont  three  inches  in  length  and  not  less  than  one-eighth  of  an 
inch  in  thicUnfSS.  with  the  lower  half  of  the  .intericr  halt-inch  cut 
away  and  a  V-aluiped  piece  also  removed  from  the  right  side  to 


KX-UIINATION  OF  THE  EUSTACHIAN  TL'BES.  106 

half  an  inch  of  its  anlerior  extremity,  to  allow  thf  tubin);^ 
pulled  over  the  index  finger  luitil  itH  tront  edge  ip  behind  the 
JGkDt  between  the  pmxiinal  and  middle  phnlangee.  Br  thns 
mrrriDa:  the  Erst  phalanx,  the  ntetaeQ^JX^-phalaIl^eal  joint  and  the 
htad  <if  the  metacarpal  bone,  the  part^  ueually  bitten,  are  protected. 
mhUgt  the  two  front  joint*  of  the  finger  are  left  free.  The  patient 
ijumld  be  seated,  and  hit;  head  steadied  by  the  surgeonV  hand. 
Can  must  be  taken  not  to  press  the  uvula  baekwai'ds,  becan^e  it  is 
<fifficTih  to  get  the  finger  behind  the  soft  palate  when  it  is  closely 
applied  to  tbe  posterior  wall  of  the  pharynx,  and  eHorts  at  ivtching 
Mvvrry  liable  to  be  caiis«^l.  The  patient's  Itead  may  be  moved 
in  rariuuii  directions  in  order  to  facilitate  the  examination  of  the 
tvioiH  ports,  but  this  is  usaally  unneceHsan,-.  If  tlie  linger  cannot 
he  ewily  pofwed  into  the  naso-pharynx.  its  tip  should  be  platwl 
behind  the  lowcrpart  of  the  posterior  pillar  of  the  fances  on  the  side 
tio  which  the  enrgeon  ia  standing,  and  slipped  upwaitU  in  Ihe 
^noe  between  it  and  the  posterior  wall  of  the  pliarynx.  By  this 
owatu  it  will  easily  pass  behind  the  soft  palate,  Tlie  etmctnreB 
which  CAD  be  distinguished  by  the  finger  are  the  roof  of  the 
tih«r\-nx.  the  mouth  of  the  Eustachian  tube  on  each  side,  the 
projecting  po<«terior  lip  and  UosenniUller's  fossa  behind  it ;  the 
puilrnur  border  of  the  nasal  septum,  the  bnundariea  of  the  posterior 
aaifi.  the  extremities  of  the  middle  and  inferior  turbinate  bones, 
and  thr  upjter  surface  of  the  velum. 

The  utmost  gentleness  should  alwaj-s  l)e  need  when  examining 
Uui  rrgioo. 

EXAMINATION    OF  THE  ETSTACIU-W   TUBES. 

The  permeability  of  the  Knstachian  tubea  is  the  condition 
vpoa  which  the  discharge  of  their  functions  depends,  and  it  may 
W  tc*t«<l  in  three  ways — (1)  Valt^alva's  method  uf  intlating  the 
Middle  ear;  (2)  Politzer's  methoil ;  (3)  the  employment  of 
MllM^rs  through  whieh  air  is  forced  into  the  tuliei*. 

(1.)  Valsalva's  method  of  forcing  air  into  the  tjnnpanum  ift 
a*  follows  : — The  patient  takes  a  deep  inspiratiuu.  and  then  inftkes 
tinxible  attempt  at  expiration  throtigh  the  nose  with  the  mouth 
•hnf  and  tlie  notstrilt*  firmly  eomprexsed  with  the  fingers.  The  air 
■  tbtt»  fortvd  upwaiils  from  the  thorax,  and  being  unable  to 
»wafe  Chivu{^h  the  mouth  or  nose,  some  of  it  parses  through  the 
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phaiyngeal  openings  of  the  Eustachian  tubes,  and  thence  to  th^ 
tyinpuna.  Tlic  patient  [»  consciouii  of  a  ttenitation  of  pretuure  nr 
fulness  in  these  parts,  which,  if  tlu-  tubes  bit  liealthy.  t-uliside* 
when  saliva  is  swaDowed,  and  tht»  mouths  of  the  tu}»es;  thus 
opeiiwl,  but  if  the  tubes  are  obsitnirted  tlip  ftwling  of  fulness  may 
ivniaiu  for  several  minutes.  It  js  best  for  the  surgeon  to  coinpreiis 
the  nostrils  himself,  bceause  by  suddenly  relaxing  the  pressure,  he 
t;an  judge  of  the  amount  of  ex]>irat(>ry  forre  whirh  is  being  used. 
Patients  often  ap(>ear  to  be  blowing  hard  thit>ugh  the  no8tril&, 
wbon  in  reality  they  are  either  not  doing  so  at  all  or  else  only  to  a 
sHg-ht  degree,  thetr  energy  In'ing  entirely  or  priueijmlly  expended 
in  merely  distending  their  cheeks.  If  the  niembraua  t_\nnpaui  be 
examined  with  a  speculum  an  the  air  is  thus  forced  into  the  ca\*itj*, 
it.  will  be  seen  to  bulge  out  rtlightly,  especially  at  itd  posterior  and 
superior  segment.  The  cone  of  light  is  altered  in  size,  and  may 
entirely  dlsappfnr.  (hi  lising  the  auscultation  tube  two  sounds 
are  heartl ;  one  of  these  is  due  to  friction  of  the  air  againitt-  the 
walls  of  the  Eustachian  tulie,  while  the  other,  a  shuit  sound,  is 
prnduced  by  the  air  striking  agait^st  the  nieiubroiia  tympani. 
Vtiri'  must  Ix"  taken  not  to  mistake  the  sound  pn»ibK'*fI  by  the 
i-oiitraclion  of  the  pharyngeal  miisclesi  for  tliat  caused  by  the 
entrance  of  air  into  the  tjTiipanum. 

When  tlie  mucous  nieud>rane  of  the  tubes  is  much  Bwollen,  the 
expiratory  pressure  will  l>e  insullicJeul  to  loi\,*e  air  into  the 
tjTupaiiuni.  AMien  the  nienibraue  is  perlbrated.  the  metJiod  often 
succeeds,  and  nmy  be  employed  tn  force  secretioua  from  the  middln 
ear;  the  passage  of  air  tlirough  the  perforation  causes  a  hi*siug 
sound.  Permeabilitj'  of  the  tubes  may  be  iufen*ed  when  positive 
results  are  olitained  ;  if  no  air  can  be  fonred  into  the  tympanum, 
some  obstacle  nmy  be  presumed  to  exist  either  iu  the  tube  or  some 
other  part  of  the  middle  ear. 

In  many  cases  V'alitalva'a  nicthod  can  be  ver)-  easily  accom- 
plished, and  with  decided  improvement  in  the  hearing-power 
as  a  result.  Too  frequent  repetition  is,  however,  liable  to  cause 
congestion  nf  tlie  head  with  a  similar  couflition  of  the  tyiiipanuin. 
and  a  pennatient  alteration  iu  the  natural  curves  of  the  membrane, 
conseipient  u|)ou  its  h.iving  l>ecome  relaxed  from  lieing  too  Often 
stivtched  by  forcible  expiration.  Patients  should  therefore  he 
instructed  as  to  the  number  of  times  that  tlie  method  is  to  be 
pi-actiscd.  whenever  it  Is  prescribed  as  a  part  of  treatment. 
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1  ilo  not  agiv*'  witli  Ruosa,*  where  he  ^yn,  whilst  speaking  of 
Yalsalva'a  method  of  inUatioii,  *'  and  aa  a  inoaiiH  of  diagiinsM  it  is. 
ill  inocft  cases,  vastly  inferior  to  the  use  of  the  catheter  or  Politzer's 
method." 

In  jaj  opinion,  it  affords  a  means  of  oseei-taining  tJie  degree  of 
obstruction  to  the  entrance  of  air  into  the  Eiietaohian  tubes,  which 
cannot  be  obtained  either  by  the  use  of  a  ratheter  or  T*olit;ier*8 
inflation,  and.  in  stmie  catie*.  renders  unneci'ttsar}'  an  u  test  the 
eiiiplojTnent  of  either  of  these  methods  of  injecting  air. 

When  the  Eimtnchian  tubes  aiv  in  a  iionnal  condition,  <»•  when 
their  lining  membrane  is  not  mucU  itwotlen,  air  ean  hv^  furifti 
through  them  by  Valsalva's  method ;  but  when  this  cannot  be 
done  it  it»  evident  that  tliey  are  obstructed  to  more  than  a  slight 
degree.  If  the  patient  begina  by  e,\piring  gently  and  gradually 
incTt-aees  the  foi*ce,  the  degree  of  pressure  requii-ed  to  send  air 
through  the  tul>es  can  be  ascertained,  and  at  the  same  time  by 
placing  an  au&cultation  tube  in  eatJi  ear  and  noticing  wliether  Ixilh 
htbes  open  simultaneously,  knowledge  will  be  gained  as  to  whether 
an  equal  amount  of  obstruction  exists  in  both  tubes,  and  if  not. 
which  i?  the  nutre  affected. 

Neither  a  sliglit  degree  nor  the  comparative  amount  of 
obstmction  can  be  estimated  by  means  of  a  catheter  or  Politzer's 
inflation,  unless  one  tube  is  blocked  to  a  considerable  extent,  and, 
therefore.  Valsalva's  method  of*  inllatiou  jjussesses  advantages 
which  cannot  be  claimed  for  either  of  the  other  methods. 

(2.)  Politzer's  Method  <'f  fm-cing  air  thrnucjh  the  Kustarlnan 
tubes,  and  of  ihua  rendei'iiig  tliem  penueable.  was  suggested  by 
wtne  experiments  he  made  as  to  the  fluctuations  in  the  air- 
piv*iure  in  the  tympanum.  Djiring  the  act  of  »wa!lnwing,  the 
n*so-[ihar\Tix  ta  cUjsed  below  by  the  soft  palate  which  conies  into 
contact  with  the  posterior  wall;  and  if  air  be  at  the  same  time- 
injectetl  thi-ough  one  nostril  and  the  other  he  tightly  cloised.  the 
wr  in  the  nares  and  naso-pharyu.x  will  be  more  or  less  condensed, 
and  forced  through  the  KuKtochiaii  tubes  into  the  middle  ear  on  eacli 
•ide.  The  mouths  of  the  tubes  are  opened  by  the  act  of  swallowing, 
which  thereby  facilitates  the  piwjiage  of  the  nir.  'Hie  instrument 
fWommended  by  F'olity.erf  is  a  pyrifoi-iii  india-rubber  l«ng.  capable 
of  holding  ten  to  twelve   ounces,  and   funusheil  with  a  slightly 

•  TreatiM  on  tic  IhteaarM  of  the  Rar.  6lh  Edition,  p.  77. 
t  Lehrhvek  tfrr  OkrenMlkimtU,  S.  94. 
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cnrvwl  tabular  vnleanite  nozzle.  A  short  piece  of  eloBtir  india- 
rubber  tubing  may  be  inserted  between  the  uozvAe  antl  the  bag,  so 
AS  to  prevent  injurj'  to  the  mncona  membrane  wht-n  the  bag  U 
C'orapresaed.  I'olitzer  now  retxmuneiids  the  india-rubbtr  bag  h"* 
uses  with  the  Kutslachiau  catheter,  but  having  a  piece  of  hanl 
india-rubber  tubing,  about  IJ  inches  long,  adapte<1  to  the  nozzle. 

The  author  of  the  inethofl  thus  deecribej*  its  details.  The 
patient,  seated  in  a  chair,  takt^  a  mouthful  of  water,  which  he 
ia  to  swallow  when  directed.  The  surgeon  stands  on  lijp  right  side, 
and  introdnceft  the  nfwzle  of  the  bag  into  one  nwti-il.  and  then 
compressea  the  ahe  of  the  nose  closely  around  (he  iiigtninient  witli 
the  left  tJnimb  and  forefinger.  The  patient  i»  then  told  to  swallow 
the  wat-er.  and  at  the  same  moment  the  surgeon  foiYtbly  com- 
presses the  bag  with  his  right  hand.  The  air  in  the  naiWi-phai-yn^ 
is  thns  condensed  and  driven  into  both  t^'mpana ;  at  the  same 
time,  the  closure  eflTeeted  by  the  soft  palate  ie  forced  open,  and  its 
vibrations  cause  a  dull  gurgling  aoimd,  which  may  generally,  if 
not  always,  be  regarderl  as  an  indication  of  the  passage  of  air  into 
the  middle  ear.  The  position  of  the  surgeon  should  he  quit*  to 
the  side  of  the  patient,  because  children  ami  even  adults  do  not 
always  keep  the  mouth  lirraly  closed,  and  consequently  water  may 
l>e  forced  out  of  it.  and  over  the  surgeon's  coat,  unless  he  stands  out 
<jf  the  way.  "With  adult  patienta  water  is  often  mineoessan',  the 
act  of  swallowing  being  sufficient.  Lilwenberg  has  suggested  tbat 
the  surgeon  should  compress  the  bag  at  the  moment  the  laryrui  is 
seen  to  riitc.  In  employing  the  iriethod  in  children's  cast^,  tlie 
instruction  with  regard  to  swallowing  may  Ik*  dispensed  with.  In 
young  subjects  the  capacity  of  the  naso-jiharynx  is  small,  and  t^ie 
Eui^taehian  tubes  are  short.,  and  their  months  ai-e  easily  rendered 
patent.  During  crying  the  soft  palate  comes  into  contact  with 
the  posterior  wall  of  the  pharynx,  and  thus  facilitated  tlie  passage 
of  air  into  the  tiibef. 

Modifications  of  Politzer's  Method. — Other  modifications  of 
the  methcwl  of  closing  the  naso-phar\nix  have  been  suggested  by 
various  surgeons.  Lucne*  suggests  that  instead  of  swallowing 
water,  the  patient  slmultl  he  instrm^ted  to  pronounce  the  sound 
"ah,''  and  thus  to  cause  tlie  soft  palate  to  l>e  applied  to  the 
jHJSterior  wall.     Grnberf  i"econ»men<l«  that  the  patient  should  be 

•  rmhon^'t  ArrHr.  I87y  Bd.  tH. 

+  leirburh  tt^  OirmhitUmndf,  s.  222, 
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lUrect^d  to  pronounce  (he  syllable  "  hiick."  with  cniphaRi's  on  the 
last  It-ttL-r.  The  toiiyue  is  t""n-ed  l>ackward!-.  and  its  posterior  part 
romee  into  contact  with  the  soft-  palate.  Grnber  claims  that  when 
thiK  syllable  i;*  prtmounred  with  emphnst!*.  the  air  in  the  naao- 
phnr\-nx  is  more  or  less  condensed,  and  that  some  paest-s  into  the 
Eostnchiau  tubes.  In  enipluying  this  modification  of  Politzer^a 
method,  the  snrgeon  (NirapreHses  the  hag;  oa  tbe  patient  uttej-B  the 
t<iiuid.  witli  which  he  should  bu  made  quite  tamiliar  bet'oi-c  the 
operation  is  begtin. 

Phonation  presents  several  advantages  as  compared  witli 
Bwollowiag;  it  is  more  easily  accomplished,  and  tokei^  up' less 
time.  The  tubes  are  not  artificially  dilatwl,  and  letm  pres8ui*e 
i«  exercised  upon  the  stnictmTs  of  the  middle  ear.  1'he  pivssure 
c»n.  however,  be  maintained  for  a  longer  period  than  is  the  casi^ 
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when  a  mouthful  of  water  is  swallowed.  On  the  other  hand,  the 
Kfiginal  plan  is  sometimes  Ruccessful  when  Urnber"s  tails,  and  it 
*daiit«  of  a  greater  degree  of  pressure  being  exercised.  In  many 
the  titteranee  of  a  .syllable  faik  to  close  the  phaiynx.  and  the 
palate  is  forced  downwards  by  the  condensed  air  before  any 
nSect  has  Iwen  produced  upon  the  Kuatachiau  tubes.  In  addition 
to  thi?.  it  mufit  be  remenibei-pd  that  th»'  n'snlt  of  swallowing,  so 
fiu"  as  the  tubes  air  concenu'd.  is  ditt'ereut  from  that  of  phonation  ; 
a  dep-ee  of  pressure  which  suffices  t«  open  the  tuWa  in  PolifcKer's 
inpthLwl  may  fail  to  produce  any  eflect  when  G  ruber's  plan  is 
adopted.  On  the  other  hand,  in  some  cases,  owing  to  peculiar 
formation  of  the  uas(:>-phary.x.  phonation  proves  to  \w  the  more 
iDcceft$fuI  plan. 

In   the  case  of  cliildreu.  HiTiton  used  frequently  to  inllate  the 
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tynipaim  by  blowing  thmujfh  u  pifce  of  imiia-rubbfr  tubing,  om* 
fnd  of  which  was  inserted  in  his  month  and  the  other  in  one  of 
the  t'hild'rt  nf»t(tnli*. 

The  instrument  which  1  usually  employ  for  Pob'tzer*  inflation 
(Fig.  -H.)  lias  a  capncity  of  ten  ounce!*,  and  is  fitte<l  with  either  an 
india^nibber  t^'at  or  Allen's  parls.  (Pig-  '1-^.)  The  length  of  the 
tubing  bet^vet'-n  the  bag  and  its*  no/jde — about  sixteen  iuche*! — 
enables  the  surgeon  to  move  his  arm  fively  whilflt  compressing 
the  bag.  and  prRvente  the  potiaibility  of  injury  being  caused  by  any 
movement  of  the  surgeon's  hand  bring  eomraunicaterf  to  the 
patie'nt's  nose.  When  Politzer's  metliod  of  inflation  is  nseil,  thi- 
patient  tihontd  always  he  seated,  btwauae  giddineiJs  is  liable  to  be  pro- 
duced by  tlie  t«udden  increase  of  pressure  of  air  in  the  tympanum. 


I''l0.    -l*!. 

Dr.  Vntku  Au-».V«  Aim  Pin-. 


Resulti  of  Passage  of  Air  into  Tympanum :  Xfie  of  Hiuiometer, 
— The  passage  of  air  into  the  tympanum  genei-ally  gives  rise 
U)  a  decidwl  nens-alion  of  fulnesR  or  pressure.  The  membrano 
tympani  ia  bulged  outwards,  the  dmiige  in  this  reaped  being 
more  decided  than  that  which  resnlts  from  Valsalva's  method, 
mie  movenu*nt  of  the  membmne  can  be  pottitively  tested  by 
the  insertion  of  an  em--manometer  into  (he  external  meatiw. 
This  little  instrument  consists  of  a  small  g]:iss  tnl>e,  one  portion 
of  which  is  straight  and  the  other  U"*'bape<l.  The  latter  contains 
a  drop  or  two  of  coloured  fluid,  and  ijie  straight  piece  la  Utted 
intn  an  india-niblxT  «top|>er,  adapted  to  the  size  nf  the  meatus. 
When  this  manometer  is  inserted  heruietic-ally  within  the  canal, 
and  PoHtzer's  metliocl  practised,  the  fluid  rises  in  the  h'mb  of  the 
tnW  with  each  c*»mpression  of  the  bag. 


I'ltKfArTIOXS. 


Ill 


Um  tt  the  Aascnltatioii  Tube. — If  the  niiscuttation  tube  bo 
ued,  a  ^rgliiiK  ''""'xl  ^vill.  of  wjiirfe.  he  lieani  aa  the  water  in 
finUknt«d;  but.  besic1e»  (his.  the  practixetl  ear  M'ill  distiiiguinih  the 
llirt]\w*«tiin(1  of  The  air  pftRsinj^  through  tlie  lul>e.  and  the  short. 
HrtUul  eau.*e<1  by  the  rn«ivemeiit.  of  the  metnhrane.  When  jieHora- 
(loa  rjd»t«,  a  hitwiing  iioUe  may  i»onu*tiine»  hv  heani  with  the 
SBftided  ear. 

Praoaationi  while  Employing  PoUtzer's  Method. — \\nien  tht* 
futt  nxv  in  a  normal  condition,  the  air  will  pass  into  both  tyni- 
pMiic  ravitiep  with  an  ecpial  degree  of  force;  V>nt  llie  exiptfnet' 
nf  ua  ub^tAclL*  on  one  side  will  reader  tlte  ett'ect  nturt^  niarke<I 
ift  the  pen'iotu  tube.  Politxer  rec-omtnendti  that  in  such  cases, 
md  likewise  in  thr)se  of  unequal  oi-rlusion  of  both  eari".  the 
8irmtu0  %m  the  nornml  or  on  (he  less  affectfd  side,  iw  the  vn^-  may 
Im  fihoiihl  Iv  st<»pi>ed  by  the  ting»*r  while  the  air  is  being  injected. 
ir  pre«'»ution  matft  betaken  in  cas«.»s  of  unilateral  perfora- 
't'u  lit  the  membrane;  the  meatus  must  lie  firmly  closed  on  that 
^dr,  iK»  n»  to  pi-event  the  air  from  escaping.  Inclination  of  the 
beat)  to  one  side  facilitates  the  entrance  of  air  into  the  opfNidit^ 
tal*»;  thus,  if  it  lie  wi<ihed  to  act  ifpeiiaUy  upon  the  left  tulie,  the 
W»l  .«hfiukt  ))c  inclined  towardt*  the  tight  r^liouUlrr. 

Thf  vnonnt  of  force  to  be  employed  in  injectinjj  the  air 
Tvir*  iu  ilifferi-ut  cases,  and  must  Ije  rejiTulated  by  the  dejrree  of 
muSoiin-  that  has  to  be  overcome.  Violent  injections  are  likely 
tftCBoac  anpleaetant  sensations;  niptui-e  of  the  menibrana  rympani 
ka*  msined  in  !*onie  ca^^ei*.  By  utiinj^  two.  three,  or  four  tinjjers, 
thft  »ar{^eon  can  easily  var^*  tlie  force  with  which  he  cunipiVittie» 
tiki  bag.  It  is  well  to  employ  alight  presnure  at  tirst,  and  to 
taesvasf'  it   if  reijuired. 

Oecsiioiuil  Unpleasant  Effects  of  PoUtzer's  Method. — it  has 
WiMi  i^tAtr'd  above  thiil  the  injection  of  air.  at^  in  I'olit'/er'g 
■etiiod,  •ometime^  causes  unpleasant  symptoms,  iieadac-lie  and 
pddintvft  ftiv  ncraHional  reAults;  attacks  of  faintne;^  and  a  feeling 
4f  ainkini^  are  less  cunuuon.  Noifcs  in  the  ears  aiv  more 
ftwiacntly  produced,  and  tliiu  symptom  may  last  for  some  lime. 
If  morh  foive  be  used,  air  may  pa-ss  into  the  neiviphagus.  and 
aarr  na\it*ea  and  varion.t  uncomfortable  rienttationt^  in  the 
«aniai*h.  Tlie^e  will  rapidly  pat^  off  if  the  patient  takeB  a  r»w 
.Wv  iiispimtioiifi.  Rupture  of  the  membrana  tympani  is  a  very 
-arr  arcideiit ;  the  injectiim  of  air  through  a  catheter,  att  well  afl 
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by  Valsalva's  method,  has  also  been  knovru  to  produce  it.  In 
caRee  in  wliirh  the  accident  lias  occuiTed,  there  has  getierallv 
Irffii  «<»nie  morbid  t-onditiori  of  tlie  nieiiibrain* ;  such  ns  atrophv 
or  a  eieatrL\,  or  cftlcfta>uun  deposits.  Uuder  suuh  cuvumstaiifs?*. 
a  Blight  nipture  of  the  membrane  is  not  likely  to  be  attended  with 
any  untoward  result's  ;  on  the  contrarj',  some  improvement  in 
hearing-power  is  gemn-ally  experienced.  When  a  morbid  con- 
dition of  the  membrane  is  known  to  exist,  ruptui-e  may  be 
preventwl  by  clnsiug  the  meatuii  with  the  finger  when  the  air 
is  injeoteil.  Politzer  states  that  a  force  of  thi-e**  to  four  atmo- 
spheres is  required  to  nipture  a  normal  tympanic  membrane ;  the 
pressure  employed  when  HIh  method  is  practised  rarely  exceeds 
half  an  atniojtphere. 

Oener&l  Besults  of  Politzer's  Method. — The  effect  prodnced 
by  injecting  air  by  Politzer's  method  varies  with  the  natnn* 
of  the  lesion.  Wlii>n  (luTe  is  marked  deafness  as  a  conse- 
quence of  swellinj;  (ind  nccuinulution  of  seci-etiou  iu  the  tyui- 
pannm  and  abnormal  tension  of  the  membrane,  the  improve- 
ment after  the  injection  is  often  ver)'  considerable.  Hut  when 
structural  changes  have  taken  place,  and  the  developuieut  of 
hands  of  connective  tisBue  and  adhesions  interferes  with  the 
movements  of  tJte  ossicles  and  membrane,  and  also  uhen  the 
Tier\-ons  structures  are  the  seat  of  the  lesion,  little,  if  any, 
improvement  can  be  expectefl  fi-oni  the  use  of  Politaer's 
methn<l. 

I1te  indi<-atiuus  for  tJte  employnicnt  c»f  Polit/er's  metli<><I.  and  a 
eoniparisun  of  its  advantages  ob  com]>ared  with  those  of  Valsalva's 
plan,  and  of  the  use  of  the  Eustachian  catheter,  w*ill  be  ^ven  at- 
the  end  of  thi-i  (hnptcr. 

(^.)  The  Eustachian  Catheter:  Forms  and  Description. 

— The  third  nietlnxl  of  injecting  air  into  the  Eustarhijin  iuIk* 
involves  the  us»*  of  a  catheter  which  is  passed  thi-ough  the  inferior 
meatus  of  the  nose  into  the  phaiyngeal  opening.  The  Hnstachiau 
catheter  is  made  either  of  silver  or  vulcanite,  and  sliould  not 
exceed  four  and  a  half  inches  in  length.  It  presetitjs  a  cun'e  near 
its  thinner  extremity,  and  its  outer  end  is  funnel-shajx-d,  for  the 
reception  of  the  nozzle  of  an  india-rubber  air-bag.  Tlie  curved 
poilion  or  beak  is  about  an  inch  in  length,  and  fonns  an  angle  of 
about  135"  with  the  straight  portion.  (Fig.  46.)  In  most  cases, 
A  small-sized  catheter,  Xo.  1  (Gnglish  urethral  catheter  gauge). 
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rtWTpya  tlw  air  in  snffirtent  volume  into  the  middle  ear,  and  when 
this  i«  the  ca»*  there  is  iiu  advantage  in  using  an  insitrumeul  ut'  a 
tat^r  eiKc,  which  is  more  likely  to  canso  discomfort  during  its 
thniu^h  the  nostrilit.  For  pntieiitc'  with  nostrils  of  nnmiiil 
riuHb  lutir  sixes  are  sullieienl,  viz.,  u  lung  and  a  ^hort  No.  I, 
tmA  A  long  and  a  short  No.  2.  The  difference  in  the  length  of  the 
onre  of  thr  long  and  short  instniments  is  ^'s  of  an  inch.  It  is 
tMeaaary^  however,  for  exceptional  cases,  to  have  catheters  with  a 
kmger  curve  than  a  long  No.  1  and  long  No.  2,  and  of  smaller 


Ro.  2  OjkTBKmi. 


dkin«ter  tlian  a  No.  1.  For  the  latter,  shse  No.  ^  usually  dues 
wry  well.  At  (he  outer  end  of  the  catheter  a  ring  \»  attached  to 
tkat  portion  (»f  tlie  circumference  which  corresponds  with  the 
oure ;  tlu?  ring  servvs  to  indicate  the  position  of  the  beak  when 
tir  catheter  is  introdnced.  Special  cathetei-s  should  be  kept  for 
i7]ilulitic  cases,  liecanse  the  disease  may  be  conveyed  from  one 
pftient  to  another  by  means  of  these  instrumenta.  For  some 
Jt»n  past.  I  have  used  an  instininient  (Fig.  47)  for  these  cases 


s^  Fio.  47. 

C«T)ii<TKR  w-iTii  Copper  Cr>Li.«ii. 

wlucfa  b»»  a  ixillar  of  copper  about  three-eighths  of  an  inch  in 
vVilh  tittwl  to  thefumiel-shapwl  portion.  Tliis  method  of  marking 
the  advmilage  of  lieing  cleanly  an<l  imlestructible,  and  readily 
lishni*  the  catheter  from  those  used  for  ordinary  cases.  A 
Odwter  should  be  kept  veyy  clean,  and  disinfected  after  use. 
benae  cntiirrh  as  well  as  syphilis  can  be  communicated  by  means 
fftffcit  iiufrunient  if  proper  prwtautions  are  neglected.  'Hie  author 
mm  always  nsw  Bilver  catheters,  because  their  diameter  is  less 
tfcm  a  Tolcanite  catheter  with  the  same  bore,  and  they  are  aB  well 
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tolerat*^  by  patwots  as  those  made  of  the  latter  enhetance.     Vnl- 
canite  i^thet^ra  are  cheaper  than  silver  ones,  and  by  some  author 
are  considered  more  easy  to  pass  when  an  obstruction  exist*, 
Aooonnt  of  their  grpat4*r  elaflticity.      This  supposed  advantagt 
however,  the  author  has  not  experienced. 

Vnlcanite  catheters  poaaeas  me  advantage  as  compared  with 
silver  instrnmentti :   they  are  not  aiferted  by  remediee  injectedj 
through  thein.     They  are,  however,  more  dtSicuIt  to  clcan&e,  am 
this  drawback  is  oue  of  considerable  importance  in  view  of  tl 
ptissiibib'ty  nf  the  syphilitic  vims  and  catarrh  being  conveyed  bj 
their  nieantf.     Afler  a  vulcanite  catheter  has  been   imed,  it  sbouU 
be  kept  in  a  solution  of  perchloride  of  mercnrj'  (I-IOOO)  for  som* 
hourH.  and  then  washed  in  warm  water.     Viilranite  catheters  can 
be  beut  in  any  direction ;  to  soften  them,  they  should  be  dipped 
in  hot  water  or  held  over  a  lamp,  and  wheu  the  requisite  curve  has 
been  given,  it  can  be  rendered  pennaneiit  by  dipping  the  instni- 
ment  in  cold  water.     Metallic  catheters  are  best  di^ufected  by 
being  boiled. 

To  Mr.  G.  F.  Ilodgson.  of  Brighton,  the  profession  h  indebted 
for  the  introduction  of  the  shortened  form  of  catheter  now  in 
general  use  In  this  conntrj-.  About  twenty  yeai-s  ago,  finding  the 
old-fashioned  catheter,  which  was  about  seven  inches  in  length^^f 
unnecessarily  lon^.  he  had  a  piece  cnt  out  of  one  of  his  inrfruments 
and  the  ends  joiiietl  with  a  collar  of  metal,  so  that  the  catheter 
was  reduced  to  four  and  a  half  inches  in  length.  I'he  shortened  ■ 
instnniieiit  answered  sn  well,  that  Mr.  Hodgson  had  all  new  onea 
made  to  its  length.  When  one  of  these  catheters  it)  in  positiou, 
in  most  cases,  not  only  is  the  funnel-shaped  portion  projecting 
fnmi  the  nostril,  but  also  about  the  eighth  of  an  inch  of  th< 
straight  portion,  clearly  deiuoustrating  that  the  reduced  length  ol 
instrument  is  amply  sufficient.  The  objection  to  the  longer  form 
of  catheter  is  that  it  onunot  be  held  pn>perly  in  position  (see  Fig. 
52,  page  1 19).  and.  at  the  same  time,  the  nozzle  of  the  air-bi^!'  be 
securely  kejjt  in  the  funnel-«iliaped  orifice  whilst  the  injetrtion  of 
air  is  being  niafle,  unless  the  snrgeon's  fingers  are  unusually  lonj 

BagV  for  Injecting  Air. — For  injei!ting  sir  into  the  cathctei 
I'oiitzerV  indiii-rubVier  bag  may  be  employed,  but  I  prefer  a  Iwig 
(Fig.  48)  fitted  at  one  end  with  a  valve  (a),  and  at  the  otlter  with 
a  piece  of  tubing  about  firteen  inches  in  length.  M-hich  has  ntt(iphe»l 
to  its  other  end  a  vulcanite  nozzle  (e)  mode  to  fit  accurately  thu, 


rSE  OF  AUSCTLTATIOX  TUBE. 


lU 


end  of  the  catheter.  Immpdiately  in  front  nf  the 
IS  *  piece  of  leather  (e),  through  which  is  passed  a  loop  of 
aOc  (d)  for  siupetMUng  the  bag  to  a  batton  on  the  surgeon's  coat, 
■id  it  vill  be  foond  beet  to  attach  it  to  one  of  the  upper  buttons. 
hcMiaewben  eo  suspended  there  is  leee  probability  of  its  dragging^ 
m  the  catheter  than  if  it  ta  fostened  to  one  of  the  lower  buttons. 
hu  important  that  tihf  bag  ihould  be  su;^peuded  by  its  anieriur 
p«t;  because  with  this  arrangement,  if  the  bag  bo  dropped,  its 
migfas  &1U  upon  the  soapenderand  not  upon  the  catheter,  whereas 
2Uie  bag  a  attaL-he«l  liehind,  any  sudden  movement  will  be  eum- 
■BBJcated  to  the  catlieter.  If  IVUtzer's  air-bag  is  employed,  a 
fnce  of  indifr-rnbl>er  tobing,   several   inches  in   length,  ahoulil 


Fio.  48. 
briHA-ftt'xnui  Bag  rtw  lyjKcnxe  Aut  T«Koui,a  a  CATBCtut. 

^qr«  be  need  to   connect   its  nozs^Ic  nHth   the   catheter;    this 

'-'-  vents  pain  lieing  causetl  to  the  patient  and  iHi&Kihle 

inuoous  membrane  by  the  movement  of  the  bag  being 

.u-ared  to  the  ratheter  when  the  air  is  injected. 

The    TTse    of    the   Auscultation    Tube,    sometimes 

■Bad  Otoscope  or  Diagnostic  Tube,  tTmbU-^  die  >mge<)ii  to 

aoitain   whether  the  injected   air  passes   along  the  Euntochiau 

TTiid   instrument  (Fig.  49)  consists  of  a  piece  of  india- 

tnbing  about  thirty  Inches  long,  furuished  at  each  end  witli 

^/mr-fwv^  mmle  of  a  hollow  piece  of  ivory  or  vulcanite,  one  to 

Ittced   into  the  meatus  of  the  patient   and  the  other  into 

111  thie  sargwm.     Care  mutt  be  taken  that  the  auscultation 
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tube  hangs  freely,  and  ir  not  comprpssed  or  beut  at  a  sharp  augle. 
The  ear-pieces  should  be  of  snch  a  size  that  they  fit  comfortably 
into  the  meatus,  and  it  in  well  to  have  one  made  of  ivory  («).  and 
the  other  of  vuU-anite  {h),  to  enable  the  siirgeou  to  clistiu^e^h 
them,  and  keep  one  for  his  own  use. 

Introduction  of  the  Eustachian  Catheter. — For  thiii 

pn)t'edure  the  patient  Bhinild  always  be  fcaied,  with  his  head 
resting  against  tlie  back  of  the  chair,  or  a  real  if  one  is  provided, 
and  the  surgeon  should  always  sfawl  on  the  patient's  right  Bide. 
The  chair  (t"i^'.  .jO)  ia  very  convenient  for  this  purpose:  the  heail- 
rest  (c)  made  by  ilessrs.  Asli  is  cosily  adjusted  to  any  position  hy 
the  handle  {(I),  and  can  be  slipped  either  furwarde  or  backwaitls 
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along  the  rod  (r).     Its  height  is  regulated  bj'  the  rod  (a),  which  is 
secured  by  the  handle  (^). 

TJie  movable  tablt-  (/)  nttoched  to  the  ami  carries  auy  instm- 
ment  which  may  be  iiet^uire*!.  and  the  clips  fixed  to  it  securely 
hold  the  stem  of  a  glass,  when  (liiid  injections  are  re<piired.  and 
prevent  the  vessel  being  nvei-tunied.  Belore  attenipting  to  jMkw  an 
Knstachian  catheter,  the  auentltAtion  tube  shoulrl  be  placed  in  the 
patient's  and  tlit*  Hiirgeun's  car.  and  the  air-bag  should  be  suspended 
from  a  button  on  the  ciurgeon's  coat.  The  tip  of  tlif  nose  should 
then  be  gently  raitied  by  the  left  thumb,  whilst  the  hand  is  steadied 
by  tlie  lingers  being  ret-ted  on  the  patient's  forelu'iid.  llie  cjitliefer 
eolected  should  lie  held  very  lightly  in  a  vortieal  position  by  its 
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Eaitachiau  tube.  The  precise  dietance  which  the  catheter  must 
be  withdrawn  necessarily  depends  npon  the  antero-poHterior 
dimensions  of  the  naao-phar\Tix.  but  about  half  an  inch  is  iisualiy 
sufficient.  Tlie  above  and  the  fulluwiug  detailed  methods  for 
finding  the  orifice  of  the  Eustachian  tnbe  are  only  of  serxnre  to 
those  who  are  unaccustomed  to  pass  a  catheter.  After  a  littl** 
practice  the  beak  of  the  instrument  can  be  turned  directly  into  the 
orilitte  of  the  Eustachian  tube,  without  previous  contact  with  the 
walls  of  the  naso-pharynx.  If  the  catheter  is  drawn  backwards  by 
nuiscular  contraction,  when  the  beak  la  turned  outwards  in  the 
naso-pharjTix,  it  is  an  indication  that  it  is  in  the  fossa  of  Itosen- 
mUller,  As  soon  as  the  beak  of  the  catheter  is  in  the  Gu«tachiaii 
ori£oe,  the  third  and  fourth  fingers  of  the  left  hand  should  be 
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placed  one  on  each  side  of  the  patient's  nose,  the  palm  of  the  hand 
being  downwaixU  and  tonvai-ds  (Fig.  52),  and  the  outer  eud  of  the 
instrument  grasped  between  the  thumb  and  index  finger.  The 
noKzle  of  the  aii^bag  should  now  be  introduced  into  the  funnel- 
shaped  oiiiice,  and  the  thumb  and  index  linger  of  the  left  hand 
slipped  forward  to  holil  it  in  that  position,  ihe  second  finger 
supporting  the  catheter  whilst  this  ia  being  done.  Air  is  then 
injected  into  the  tympanum  by  conipreasing  the  air-bag. 

The  advantage  of  the  method  above  described  for  holding  the 
catheter  in  position,  whilut  air  or  fluid  is  being  injected  into  the 
middle  ear,  is  that  the  relative  positiou  of  the  surgeon's  hand  and 
the  catheter  with  the  patient's  face  remains  unaltered  if  the  patient 
moves  his  head;  whei'eati,  if  the  catheter  is  mei'ely  steadied  by  the 
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surgeon  resting  his  fingere  against  the  pfitient's  nose  or  forehead, 
it  is  prestted  into  the  tit^snes.  and  cau?e8  pain  if  the  patient  moves 
hie  heail.  bt*t.'aiise  by  so  doing  he  alters  the  relative  poisitiun  of  his 
f»ee.  and  the  snrgeon's  hand  holding  the  catheter.  When  the 
beak  of  the  catheter  i»  thought  t<)  be  in  the  orifire  of  the  Eiwtafhian 
tnbe,  and  the  nozzle  of  the  air-bag  has  been  inserted  into  the 
funuel-fihaped  end,  the  bog  Bhouhl  be  compressed  at  6rst  only 
gently,  whilst  the  sound  produced  by  the  air  is  listened  to  by 
meane  of  the  auscultation  tube,  in  order  to  ascertain  whether  the 
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petition  of  tJie  catheter  is  coirect.  As  soon  as  that  is  found  to  be 
tbe  caw,  air  may  be  nioiv  forciblv  injected  into  the  middle  ear. 
if  an  india-rubber  bog  which  is  not  providi^l  with  a  valve  fur 
refilling  it  is  used  for  injecting  air,  its  nozzle  must  be  withdrawn 
from  the  catheter  before  it  is  refilled  by  taking  off  the  pressure. 
UnJeas  thta  is  done,  secretion  from  the  nBS(>-j)han,'UX  will  be  drown 
into  the  instrument  as  it  expands,  and  may  block  up  its  opening. 
Comprrasion  <if  the  bag  Khould,  tlierefore,  be  kept  up  until  it  is 
removed  from  the  catheter.     When  distended  with  air,  the  bag  is 
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re}>lace(l  aiirl  again  compressed,  and  these  manipulations  niay  be 
lepeattMl  ft>ur  or  live  time**,  or  more  often  if  necea*tani\  lu  tin- 
witlidmwal  of  tlie  catheWr,  the  beak  should  be  tnriied  downwards 
and  kejit  close  to  the  floor  of  the  nares.  To  [irevent  the  tickling 
whieh  the  passage  of  the  catheter  ia  apt  to  produce,  a  2  per  cent, 
solution  of  focftine  niav  l>e  injected  into  the  nostrils.  Findiuij 
that  the  metal  txjcaine  spray  producer  iu  general  use  inipaited  a 
metallic  taste  to  the  solntion,  T  requestwl  MesDre.  Mayer  & 
Mfltzer  to  make  a  fine  sjiray  producer  in  vidcanite,  and  after  a 
little  difficulty,  they  supplied  me  with  the  instnnnent  ahowii  at 
Fig.  OS,  which  works  veiy  well.  Messrs.  Mayer  &■  Meltxer  have 
aliw  made  for  mi-  in  vulcanite  a  spray  producer  with  lar}iigeal 
hend  for  ana?sthetisin^  the  larynx  niul  lower  part  of  pharjaix. 
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Vi'i^AsiTE  CocArxtL  !ii-n*y  PKuuticii-Ki. 

A  brief  reference  may  Ixi  made  to  other  nietluuls  of  introducing 
the  Kustacbian  catheter,  lliese  are  somewhat  iiumerons.  and  it  is 
only  ni3cessary  to  mention  those  which  are  likely  to  prove  useful. 
Frank's  method  is  convenient,  inasmuch  as  the  posterior  boi-der  of 
ihe  na.'ial  septum  \a  used  as  a  guide  in  its  peifonnance.  The 
catheter  is  iutroduw^l  as  l»efore.  with  the  point  In  ct^mt-oct  with  the 
floor  of  the  narea.  When  the  posterior  pharj-ngeal  wall  is  reached, 
the  instrument  is  turnwl  so  that  its  exti'eniity,  as  shown  by  the 
position  of  the  ring,  pointa  towards  the  opjiodte  side ;  it  is  then 
withdrawn  until  the  beak  is  arrested  by  the  nasal  septum. 
The  ingtrument  is  then  steiuiied  between  the  thumb  and  forefinger 
of  the  left  hand,  and  turned  upon  its  lung  axis  tUi-ough  half  a 


IXTKODUCTION'  OF  THK  KL'STACHIAN  CATHFTTEK. 


121 


circle,  with  the  apex  duwuwanls.  At  the  coiiipletiou  of  this 
maiiipnlation,  the  jKiint  of  the  cathet«r  will  he  directed  horizontally 
towanirt  thv  jtliarynj^eal  (tjiciiiiig  of  the  P*iii<tachiftn  tube. 

Oruber's  Method. — In  thu  method  refumineudetl  by  Gruber.  the 
catheter  is  patit>e<l  along  the  fJ(xti'  of  the  nares,  as  above  dewn'bed, 
until  the  posterior  wall  of  the  phar^nix  is  reached.  It  in  then 
uithdraw'u  until  it  touches  the  posterior  border  of  tho  hard  palale. 
Care  niurit  be  taken  not  to  draw  the  catheter  back  into  the  nostril ; 
to  prevent  it  goin^  too  far,  its  outer  end  must  be  somewhat  raitwd. 
The  phamigcal  opemug  of  the  tube  ia  about  one-fifth  ol  an  inch 
behind  the  border  of  the  hard  palate  ;  to  find  it,  the  catheter  niust 
be  pushed  slightly  backwards,  and  then  turned  through  a  quarter 
or  three-eightlis  of  a  ciixde  ou  it^  li'"g  axis,  with  its  apex  directed 
ontwarrk.  The  point  will  then  impinge  TijK>n  the  pliarj-ngeal 
opening,  and  will  pass  into  it  if  the  outer  extremity  Ixj  moved 
elightlv  downwaixls  and  towards  the  septum. 

ladioatioiiB  that  the  Catheter  is  in  Proper  Fontioo.  -When  the 
Bpt'X  of  the  catheter  h  lodj^'d  in  the  ojiening  of  llie  Eu.4tachian 
tube,  a  sense  of  resistance  will  be  experienced  wheu  au  attempt 
13  made  to  turn  it  upwai-ds.  Its  position  will  not  be  altered  when 
the  patient  swallows,  and  if  air  be  injected,  the  sound  of  its 
passing  along  the  tube  will  Ije  heard  with  the  aid  of  the  ausculta- 
tion tube.  If  the  i»eak  of  the  catheter  be  lodged  in  Roaeninitller's 
foAsa,  there  will  be  little,  if  any,  rejiistance  when  it  i»  turned 
upwards ;  if  it  be  etnbi'aced  by  a  fold  of  mucous  membrane,  the 
stem  %vi!l  move  freely  when  the  patient  swallows  or  speaks. 

Ohitaclei  and  Methods  of  Orercomiug  them. — Obstacles  to  the 
in.trt>ductiou  of  the  Eustachian  catheter  are  not  infretjueutly  met 
with  ;  and  when  difficulty  is  experienced,  the  nose  should  be  care- 
fully examined  with  the  aid  of  the  concave  niirnu*.  Great  sensi- 
tiveness of  the  mucous  membrane,  swelling  of  the  parts,  especially 
of  (he  inferior  turbinated  body,  deviations  of  the  septnm,  carti- 

loua  and  bony  spurs,  [wlypi  and  strictures  from  ulceration, 
ly  render  the  introduction  of  the  catheter  very  difficult,  or  even 
inipoesible.  As,  therefore,  the  dimensions  of  the  nostrils  may  var^* 
vefT  ninch,  there  is  no  rule  for  the  position  of  the  cathet^'r  during 
it«  paeisage.  It  ofton  passes  best  if  the  beak  is  directed  horizon- 
tally outwards  beneath  the  inferior  turbinated  body,  as  soon  as  it 
is  well  within  the  nostril,  and  turned  a  little  down  again  as  it  goes- 
through  the  choana. 
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Sometinien  tin*  iiigtrument  can  be  pn88e<l  by  holding  it  lightly, 
and  gently  luriiiiig  it  from  side  to  sirlp  whilst  it  in  pntthed  back- 
ward;  nnd  ficcasionally  coniploto  rotation  ui'Ihe  i-atheler  will  eflt*t 
the  desired  end.  Ji"  a  large-sized  cathettr  will  not  pass,  a  sniall- 
fiized  one  should  be  tried,  and  at  tinien  an  alt^tTAtion  in  the  curve 
■of  till,'  beak  will  help  to  surmount  the  difficulty.  A  catheter 
should  always  be  pa&eed  with  the  greatest  gentleness,  and  in  many 
in»tanres  it  is  best  to  allow  it  to  find  it«  own  way.  If  the 
difficulty  is  caused  by  the  swollen  condition  of  the  soft  tissue*, 
A  2  to  5  per  cent,  solution  of  cocaine  will  generally  remove  the 
■obstruct  iuii. 

When  it  has  beeu  found  impossible  to  introduce  the  catheter 
through  one  side,  an  attempt  may  be  made  to  reach  the  mouth  of 
the  tuljf  from  the  oj)puBite  aide.  'Die  catheter  iiB++d  for  this 
purpose  should  have  a  long  and  strougly  curved  beak.  It  is 
passed  into  the  niirc!?  in  the  manner  ah*eady  descriljed,  and  when 
the  iKJstevior  wall  of  the  naeo-pharynx  is  ivached.  it  should  be 
withdrawn  half  an  inch,  and  the  beak  turned  towni-ds  the  ear  which 
is  to  be  catheterised. 

In  nervous  and  very  sensitive  people,  attempts  to  pass  the 
Euatat'hiau  catheter  nmy  he  frustrated  by  attacks  of  retching  or 
vomiting,  aud  uncouti'ollable  movements  of  swallowing.  When 
these  are  very  violent,  it  may  be  necessarj'  to  remove  the  catheter ; 
they  will  sometimes  subside  if  the  patient  takes  det*p  inspirationa 
through  the  nose.  Convulsive  attacks  of  coughing  and  continuous 
snee/ing  sometimes  necef-sitate  withdrawal  of  the  catheter;  but 
these  difficulties  can  generally  be  removed  by  spraying  into  the- 
nostrils  a  2  to  5  per  cent,  solution  of  cocaine  a  few  minutes 
befoTt-  tlie  instrument  is  JTitrodnced. 

Emphysema  sometiraet  Caiued. — In  a  few  cases  the  injection 
of  air  through  the  Eustachian  catheter  has  eaustnl  emphysema 
beneath  the  mucous  membrane,  and  extending  t'O  parts  at  a  con- 
■siderable  distance  fi-om  the  thitrnt.  This  accident  may  occur  if  the 
membrane  be  injuivd  by  the  poiut  of  the  catheter,  and  also  in 
cases  of  ulceration.  Under  either  of  these  eircumstances^  au-  may 
find  its  way  into  the  sub-mucons  tissue,  and  pass  imder  the 
mucous  membrane  of  the  soft  palate  and  pI»urJ^lx  Ui  the  urifitw  of 
the  laiynx.  and  to  the  subcutaneous  connective  tissue  of  the  cheek 
and  side  of  the  neck.  It  has  also  been  known  to  pass  into  the 
thorax  between  the  ribs  and  the  costal  pleura.     In  two  cases  in 
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which  a  pawerfal  air-pnmp  was  used  to  force  air  into  the  tubi>,  the 
bul  reffult  which  ensued  was  probably  due  to  cmphysenia  of  tiie 
j^kttu.  If  tile  catheter  be  carefully  introduced,  and  the  air-bag 
be  iinployed.  emphysema  is  very  unlikely  to  occur;  and  should  a 
tmftll  quantity  of  air  pass  into  the  sub-mucous  tissue,  it  n-il) 
bMame  absorbed  m  the  coarse  of  a  few  days. 

Tht  Bymptoms   depend   upon  the   amount  and   seat    of  the 

flnphyvema.     On  inspecting  the  mouth  and  throat,  the  mucous 

mrtnbrane  of  the  soft  palat«  and  uvula  is  seen  to  be  swollen  and 

diftendefl,  so  that  these  parts  are  considerably  enlarged;  the  pos- 

ttfior  wall  of  the  pharj'ux  is  bulged  out,  and  the  tips  of  the  orifice 

"the  Eustachian  tube  are  much  larger  than  natural.     The  cheek 

00  the  affected  side  is  puffed  onti  and  the  eyelids  are  swollen. 

The  swelling  may  be  so  great  as  to  be  easily  discernible ;  if  slight, 

il  moy  be  det«cted  on  digital  pressure.    The  subjective  sjTnptoms 

noy;  a  feeling  of  tickling  and  irritation  in  the  phan-nx  is  usnally 

amplained  of,  and  if  the  Im-j-nx  \m  involved  in  the  uedema.  diffi- 

cahy  of  breathing  will  become  very  prominent.     In  the  niajonty 

of  thv  recorded  cases,  the  emphysema  subsided  within  a  few  da)^ 

sndrr  tiia   use  of   cold    applications    and    gargles.     Prominent 

«9i]^yfleiaatoiui  portions  of  mucous   membrane  may  be  incised 

wilfc  the  point  of  a  bistour}\ 

accident  above  described  ought  never  to  occur,  as  it  is 
by  unnecessary,  and  therefore  unjnstiKable.  force  being 
ned  to  introduce  the  catheter,  and  air  being  forced  through  it 
vhen  the  resistance  shows  that  the  catheter  is  not  in  its  pniper 
{■OBfion.  T\w  sound  conveyed  by  the  auscultation  tube  should 
dearly  demonstrate  that  the  air  is  not  passing  into  the 
lympauum. 

The  Biftk  of  Conveyijig  Syphilis  by  moans  of  the  Eustachian 
f»theter  must  be  carefully  home  in  minH.  In  treating  a  patient 
kaowu  to  be  suffering  from  t;yphiliH  one  of  the  cathetei*s  with  a 
oipprr  collar  (Fig.  47.  page  113)  kept  for  those  cases  should  always 
Itt  umhI,  but  if  one  is  not  at  hanrl  a  catheter  should  be  set  aside  solely 
tar  the  it*e  of  the  patient.  In  all  cobcb  the  instrument  should  be 
if«-ted  by  Ix'ing  placed  in  a  5  per  cent,  solnticm  of  carbolic 
and  aftenvards  boilctl. 
A  Tulcanite  cAtheter  should  be  washed  after  being  taken  out  of 
disinfecting  solution,  and  burnt  when  its  use  is  no  longer 
ircd. 
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SoiuidB  Prodaoed  during  Injection  of  Aii. — ^llie  injection  of  air 
into  the  Euatflchiaii  tube  prucluces  certain  aouiids  which  can  bt» 
lieftrd  through  the  aiisciiitation  tube.  With  a  normal  coiulition  of 
the  parts  the  air  entering  the  tympanum  causps  a  blowing  sound, 
which  hat*  been  compared  to  that  heoixl  when  rain  falls  upon 
ihe  leaves  of  a  tree.  Tliis  sound  is  due  to  the  friction  of  the  air 
upon  the  walls  of  the  tube  and  of  the  tjinpanic  cavity,  and  ujkju 
the  inner  eurface  of  the  niembrana  tympani.  Its  character  is 
induenced  by  alterations  in  the  width  of  the  tube  and  in  the  sixe 
of  the  catheter.  Witli  a  narmw  tube  and  alao  with  t^inall 
culheient  the  aound  becomes  shrill  and  high  ;  under  opposite 
conditions  its  pitch  is  clianged.  The  condition  of  the  niemlirana 
tympani  considerably  modiliea  the  cliaracter  of  the  bouikI  :  when 
the  membrane  is  tense  the  sound  is  distinct  and  hareh,  and  may 
resemble  that  wliicli  Sb  heard  in  caHea  of  perforation,  inasmuch  a^ 
it  appear8  to  ori}»'iuate  clofte  to  the  ear  of  the  listener.  When  the 
membrane  is  i-elaxed  the  souud  is  letis  tUt-tinct  and  twft. 

R&les,  or  rattling  sounds  of  various  kinds,  are  often  heard  when 
the  tympanum  or  Eustachian  tiibe  contains  excess  of  8eci*etion. 
Tine  bubbling  rtiles  generally  originate  iu  the  tympanum,  whereas 
more  distinrt  and  intemipted  sounds  of  this  character  are  pi^o- 
duced  in  the  pharyngeal  half  of  the  tube.  When  the  membrana 
tynipaiii  is  perforated,  the  character  ol"  the  sound  is  modilied  by 
the  size  of  the  opening,  by  tlie  amount  of  seci-etlon  in  the  middle 
oar,  aud  by  the  degree  of  permeability  of  the  tube.  A  whistling 
or  hissing  sound  is  chai-acttM-istic  of  a  perforation,  and  when  t-xcesa 
of  secretion  co-exist*,  bubbling  rdles  will  be  superaddetl.  These 
sounds  will  apjM^ar  to  originate  close  to  the  ear  of  the  surgeon. 

Sounds  Bometiineft  Absent.^ — ^It  may  happen  that  no  sounds 
whatever  are  produced  when  air  is  injected.  Supposing  that  the 
catlieter  has  been  pi*operly  introduced,  this  absence  of  iwuud  may 
l>e  due  to  impermeability  of  the  tube  from  adhesion  of  its  walls, 
to  obstruction  due  to  foreign  bodies,  or  to  the  fact  that  the 
tympanic  cavity  is  completely  liUetl  with  secretion.  In  some  coses 
the  sound  suddenly  ceases,  and  then  again  becomes  audible,  and 
such  alternation  is  repeated  several  times.  This  peculiarity  may 
bo  cau^d  by  plugs  of  mucus  occupying  the  tul>e  .ind  l>eaoming 
tletached  from  time  to  time,  or  by  folds  of  mucous  membrane  acliug 
OS  valves.  It  must  not  be  forgotten  that  rales  may  be  pi-odiicod 
in  KoscumUller'b  fossa  wheu  (he  beak  of  the  catheter  is  lodged 
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therein,  'llie  stream  of  air  fornie  bubbles  in  the  mucus  of  the 
fossa,  and  also  throws  into  vibration  tlit?  posterior  lip  of  the  tube. 
These  aonndis  are  heard  na  if  produced  at  a  distance  from  the  ear. 
If  the  catheter  be  dra^i^ni  fonvarda  and  its  beak  placed  wntliin  tbo 
lips  of  the  tube  a  inarkeil  difference  will  be  perceived  in  the 
character  of  the  eoiind,  and  will  also  Iw  noticed  by  the  patient. 
Action  of  Compressed  Air  on  Eustachian  Tube  and 

Blliddle  £ar. —  LV-tore  ronsifiering  the  ndative  :wlvantagfs  of  tlie 
three  methods  by  which  air  may  l>e  injected  into  the  tvniipaumu, 
it  eeems  deeirable  to  )X)int  out  the  manner  in  which  compi-essed 
air  art«  upon  the  Eutttachian  tube  aiul  the  t^tructureti  contained  in 
the  middle  eai*. 

\\'hen  a  current  of  air  pnffses  from  the  naso-phaiynx  into  the 
tympanum  certain  elfects  are  produced  upon  the  Ktistachtan  tube, 
the  menibrauft  tympant,  and  the  structures  covering  the  fenestra 
rotumla  and  the  fenestra  ovalis.  The  air  di»t«nrlg  the  Kutitat^liian 
tube  and  removes  fit>m  it  any  excess  of  secretion,  a  portion  of 
which  is  driven  into  the  pharynx  and  the  remainder  into  the 
tympanic  caWty.  ITie  pressure  of  the  air  upon  the  walls  of  the 
fnlie  tends  to  i-eduL-e  any  existing  h\-penemia.  and  thus  tempo- 
rarily enlarges  ita  calibre.  The  effect  of  the  cniTent  upon  the 
membrana  tj-mpani  is  veiy  marked,  and  can  easily  be  seen  with 
the  aid  of  the  sptTuhmi  and  measni"ed  with  the  ear  manometer. 
'ITie  injected  air  furces  the  meuibraiie  outwards,  eausing  it  to 
bulge  into  the  external  meatus.  In  this  movement  it  crairies  with 
it  tliB  handle  of  the  malleuB,  and  this  in  turn,  though  to  a  lesser 
extent,  draws  the  incus  antl  stajH^  in  an  outward  elirettion.  If,  a8 
of^en  happens,  the  membrane  Iw  too  much  curved  inwards  and 
tightly  stretclied,  and  the  movements  of  the  oBsiclea  be  ranch 
impeded,  the  forcible  introduction  of  a  cuiTeiit  of  air  will  ivatora 
the  membrane  to  its  nnrmal  jKisition  and  re-establish  its  capacity 
for  vibralioit.  'Hie  marked  improvement  in  hearin^j  which  often 
ressidts  fitim  the  employnieut  of  one  of  the  methods  Rhrwly 
described  is  due  to  the  increasetl  mobility  of  the  membrane  and 
chain  of  ossicles. 

There  are  other  stnictures  in  the  middle  ear  winch  can  lie  acted 
upc*D  by  a  cuiTcnt  of  air  tliruugh  tlic  Kustacliian  tulx-.  A  common 
re«tilt  of  inflammatory  processes  is  the  formatitm  of  bands  of 
connective  tissue  which  considerably  inlerfei-e  with  flit' movements 
of  the  membrane  and  ossicles,  and  these  Imnds  are  stretched  to 
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some  extent  by  the  force  of  the  air.  The  tendon  of  the  tensor 
tympani  can  be  similarly  affwfced.  Tlie  two  fenestras  are  al^o 
acted  upon,  anrl  undue  ripdity  caused  by  intiamuiatory  deposit 
may  bt'  lesjient^  or  overcome.  Abnormal  tension  in  the  labyrinth 
will  be  reduced  by  lessening  the  pressure  of  the  stajiea  upon  the 
fenestra  ovalis. 

Semoval  of  exudation  i^  another  result  of  inflation  of  the 
tympanum.  Such  ivmoval,  however,  can  be  efl'ected  only  to  a 
very  limited  ext-ent  when  the  tympanic  membi-ann  is  intact;  the 
exudation  may  be  displaced  aiul  sciittereil,  but  the  greater  portion 
of  it  remains  in  the  cavity.  Its  escape  will  be  facilitated  if. 
duringthe  injection, the  head  is  inclined  forwai"ds  and  tfl  the  opposite 
side.  But  even  if  little  or  no  exudation  escape,  the  inflation  may 
effect  considerable  ijiipifvemeiit  in  the  liearJng  power  by  forcing 
the  tympanic  membrane  outwards,  and  increasing  the  mobility  of 
the  ossicles,  as  above  described.  It  will  act  beneficially  in  another 
maimer,  viz.,  by  roe-stablitthing  the  nonnal  pressuiv  of  air  in  the 
tympanic  caWty.  As  Politxer  has  pointed  out,  closure  of  (he 
Eustachian  tube  in  eataiThal  and  inflammator}'  affections  of  the 
middle  ear  cjiiises  raiv-faction  of  the  air  in  that  cavity.  As  a  result 
of  the  reduction  of  presaui-e.  an  e,\udation  of  fluid  takes  place  fmm 
the  blood-vessels  and  Ij-niphatics,  n  condition  which  has  been 
dejKrribefl  as  liydroja  «b  vacuo.  The  injection  of  air  restores  the 
noi'mnl  pi-essure,  reduces  the  liypeitemia  of  the  mucous  membrane, 
aaid  thus  promotes  the  absorption  of  the  exudation. 

MTipn  perforation  exists,  the  effect  of  a  cun-ent  of  air  forced 
through  the  Eustachian  tube  is  to  propel  any  exudation  into  the 
external  meatus,  and  thus  to  relieve  the  tube  and  the  tympanic 
cavity.  The  mpmbi*ane  will  be  forced  out^vards,  and  will  cany 
with  it  the  chain  of  OHsJcIes,  su  that  the  normal  tension  uf  the 
labyrinth  will  be  to  some  extent  restored.  There  ia  no  risk  of 
forcing  secretion  into  the  mastoid  cells;  experiments*  have  proved 
that  when  perforation  of  the  menibrane  exists,  morbid  contents 
of  the  tympanum  will  Ix*  driven  into  the  meatus  by  a  current  of 
air  through  the  Kustacluan  tnltc. 

Comparative  Value  of  the  VariouB  Methods.— A  dis- 
cussion of  tlu'ir  tH)nij)an«ive  value  will  coniplcti"  this  accowit  of 
the  V'arioUB  methods  of  iuUaling  the  middle  ear. 

(1)  Valialva't  method  has  the  arlvantage  of  simplicity  and  ease 
'  Mlcluil,  Arriir/iir  OkrtHX.minde.  Dd.  .\l. 
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execntioQ ;  but  where  there  is  great  reBistance.  the  foret*  nf  the 
camui  of  air  is  likely  to  prove  iiiflufficienfc.  As  a  means  of 
<Higi>oeii.  a  pooitive  reitiilt  iinplie?  that  niechaiiiral  n^wtniction 
it  either  very  slight  ur  entirely  nbueut :  but  if  the  result  he  iiego- 
Mtc,  some  obstacle  may  be  infen-eH  to  exist.  Also,  when  the  tube« 
we  m»»^uaJly  affeot«l,  it  enables  the  relative  amount  of  nbstrnc- 
tioD  lo  be  aacertained.  It  muttt  always  be  borne  in  mind  that 
iBfltliou  of  the  middle  ear  by  this  method,  depending  os  it  does 
i^on  forced  expiratory  efforts,  pro<luces  hyperieraia  of  the  cerebral 
raaeb  and  venous  eongeation :  it  is,  tht'refoif,  not  unattended 
irith  danger  when  prru-tised  by  persons  the  subjects  of  disordered 
aiodition«  of  the  vessels  in  (juestion.  'ilie  mucous  niembraae  of 
Ibet^'mpoiiuni  likewis*^  partakes  in  the  h^-pertemia,  and  ttKi  fi-etjuent 
nspehtiun  of  the  proreRs  is  therefore  likely  tn  pi'oniote  exudation. 

When  the  membrane  is  perforated,  Valsalva'^  method  often 
pnm  very  useful.  Verj*  little  effort  is  require<l  to  force  secretion 
fiom  the  tymponnm  into  the  external  meatus.  The  patient  shuald 
■lirsys  \fi*  warned  against  too  frequent  repetition  of  the  process, 
«od  if  there  lie  reason  to  suspect  disease  of  the  cerebral  vesselsr 
Valsalva's  method  shonld  not  be  practised. 

('2)  Politzer'i  method  of  inflating-  the  middle  ear  is  of  great 
f«}oe  in  all  cases  in  which  the  use  of  the  catheter  is  either 
impoe«bIe,  or  atteude<l  nith  groat  difliculties  and  drawbacks. 
Thos  in  children,  among  whom  catarrhal  offtn^-tions  of  the  middle 
f«r  ore  very  common,  catheterism  is  seldom  possible,  whereas 
h^itzer's  method  is  of^en  tpiite  feasible.  Also  in  nen-ous  adults 
aod  iu  coses  of  nmlfomintion  of  the  nares.  the  latter  plan  is 
onally  practicable.  It  is  likewise  ptvferable  in  crises  of  inflam- 
niat<)n'  swelling  of  the  ua&al  or  pharvugi-al  mucous  nieiid)nine, 
4  condition  likely  to  he  marie  worse  by  the  use  of  the  catlieter. 
A*  compar>;d  with  Valsalva's  method,  PolitJcers  plan  has  the 
«bnuitage  of  forcing  air  into  the  tympanum  at  a  lower  pressure, 
can.  howp\'er.  be  raised  at  the  will  of  the  snrgi'on.  In 
caseti  the  melhoil  can  1m^  practised  by  the  patient  himself, 
i  few  instmctjons.  Lastly,  the  sudden  rush  of  air  int.o  the 
pttxmni  is  sometimes  moi-e  efficacious  than  the  weaker  current 
hirfa  pOAfies  thronifh  the  Enf*tachian  catheter. 
(S)  The  use  of  the  catheter  is  indicated  in  cases  in  which  the 
tfei  conlincd  to  one  side,  and  whenever  it  is  desirable  lo 
ids  into  (he  middle   e.ir.      It   is   also   useful  when  the 
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pharyngeal  orifice  of  the  Eustachian  tube  is  ranch  swollen,  and 
resiste  the  action  of  the  current  in  Politzer'B  method.  It  may 
also  be  triftt  wht-ncver  the  latter  plan  produces  (lisngret-able 
results,  such  as  distt^nsiaii  of  tlic  stomach  and  yifldiness.  Lastly, 
anscultatioii  can  be  better  practisetl  when  the  cAt.heter  i«  em- 
ployed, berautie  the  force  and  amount  of  the  air  injected  can 
be  regulate*!,  and  the  jvissage  of  air  gives  Hsc  to  a  more  distinct 
sound.  Hence  tlie  catheter  is  especially  euitefl  for  purposes  of 
diafi^iosis. 

From  what  I  have  l>een  told  by  different  me<liral  men.  it 
appears  that  there  h  a  pi-evailing  ijnpivssion  that  the  introduction 
of  an  Eustachian  catheter  is  a  difficult  and  very  painful  procedure, 
and.  fin-tliermoiv.  that  if  attendance  on  an  anral  case  is  to  lie 
continued,  and  the  patient's  confideuce  retained,  it  is  essential 
that  a  catheter  should  not  be  used.  An  old  friend  of  mine,  an 
exceptionally  pood  practitioner,  told  me  a  short  time  ago  that  he 
liad  once  tried  to  pass  an  KustAchian  catheter,  but  hwl  not  since 
dared  to  make  another  atUnupt.  far  uu  the  occasion  the  man  on 
whom  he  was  operating  uttered  a  groan  as  the  instrument  was 
intnHliu-ed.  and  then  fell  on  the  floor  in  a  fainting  conditio!!. 
This  was  told  me  bv  my  friend  on  my  pmposing  to  pass  a  catheter 
on  himself;  he  having  come  to  consult  me  for  a  slight  defect  of 
hearing.  1  nmy  nientitm  that  now  he  not  only  passes  a  catheter 
dexterously  on  his  patients,  but  also  upon  himself.  Without 
doubt.  Eustachian  catheters  are  frequently  passed  in  an  improper 
ninnner.  Patients  ou  their  first  visit  to  ine  often  are  inclined  to 
doubt  the  ciinvctness  of  my  a:>surance  that  it  is  a  painless  pn.>- 
oedure,  and  object  to  this  instrnment  being  used  because  of  their 
painful  experience  in  ctmnectlon  with   (his  operation. 

The  mistakes  usually  made  are: — 

1.  Holding  the  catheter  ton  firmly. 

2.  Using  foire  during  the  inti-oduction. 

3.  Using  too  large  an  instrument. 

A  catheter  cannot  Iv  held  too  lightly,  and  sliould  al\vaip*«  be 
made  to  glide  through  the  nostril,  cai*e  being  taken  to  keep  it  in 
the  inferiiir  ini'atus. 

Fasaage  of  Bougies  along  the  Eustachian  Tube. — 
Hefefflncp  must  be  matle  to  another  methoil  recommended  by 
some  nutltorities  of  testing  the  permeability  of  the  Kustm^hian 
tube,  and  nf  relieving  ur  curing  coublrictious,  due  either  to  swell- 
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ing  of  the  mnooiis  membrane  or  to  p^wth  of  connective  tissue  in 
the   8iih-rniK'0U8   layer.      Thia  plan   ronBiBts  in  passing  bougies 
along  the  tube  with  the  aid  of  tlie  catheter.     As  a  matter  of  fact, 
however,  the  author  never  haa  recourse  to  this  method  of  treat- 
ment; he  doubts  the  efficacy  of  bougies  thug  used,  and  he  is  quite 
sure  that  the^  are  capable  of  causing  fleriooa  mischief.     If  the 
passage  of  a  bougie  be  immediately  followed  by  the  restoration  of 
some  amount  of  patency  to  the  tube,  it  is  at  least  highly  probable- 
that)  the  occlusion  was  due  to  a  plug  of  inspissated  mucus  which 
would  have  been  softened,  and  would  have  come  away  in  a  few 
days  if  a  fi^vr  drops  of  a  weak  alkaline  solution  had  been  injected 
through  an  Eustachian  catheter.      If  the  obstruction  be  due  tu 
swelling  of  the  mucous  membrane,  it  is  difficult  to  suppose  that 
any  real  benefit  can  result  fi-oni  the  passage  of  a  hnugie,  for  the 
previous  condition  will  be  i-estored  when  the  instmment  is  with- 
lirawn.   It  is  alleged  that  various  medicaments  cau  be  conveniently 
applied  with  the  aid  of  a  bougie:  but  they  can  be  usofl  in  solution 
with  gTeatersafety.  and  quite  as  efficiently,  tlirough  the  Eustachian 
ca(heter.     The  views  of  Drs.  Roosa,*  McBride,t  and  other  aural 
iargeons.  coincide  with  tliose  of  the  autlior  on  this  subject.     The 
a*  of  bougies,  however,  for  pnqjoses  of  diagnosis  and  treatment, 
li  still  advocated  by  several  German  authorities,  and  especially  by 
I  rhantschitach.J      A   few   American   aurists   i-egard    Ixnigics   as 
indifijwnsable  in  cases  where  abstrnction  of  the  Eustw^hian  tube 
^(w«  not  yield  I'eadily  either  to  Politzer*^  methttd  or  to  injectinns 
"fair  through  the  catheter.     A  brief  description  of  the  method  of 
"riugthe  bougie  will  thei-efore  be  appenderl. 

Itmust  be  rem  em  Ih- red  that  the  length  of  the  Eustafhian  tnbt* 
Tuice  considerably  in  different  cases  (l^-l^^  inchea);  the  seat  of  n 
"wigtriction  cainiot  therefore  be  exactly  ascertained.     The  earti- 
lsgiiH>us  portion   meai>ures   about   1   ini'li,  and  the   usi^eouK  part 
wher  less  than  half  this  length.     The  calibre  at  the  isthmus  is 
frtwa  ,5  to  -^  of  an  inch.     According  to  I*rlmnt8chitsnh,§  a  con- 
striction is  indicated  if  tlie  smallest  bougie  {^^  uf  an  inch)  cannot 
he  made  to  enter  the   osseous   tube,   or  is   passed   with   great 
riifficulty.    If  the  obstacle  be  at  a  (listanrc  of  |^  of  an  inch  fiwn 

•  Trtaiiu  on  JMtetuct  i^  the  Har,  7th  ErI.  p,  4(ltJ. 
t  thaauaef  the  Throat,  jYote,  aid  Hir,  ]>.  .'JKI. 
;  Lehrhiich  dcf  OhrrHkrilkimde.  3  AuH..  a.  L'4 
i  Arrkirra  t^  OUtleyy,  rol.  lil.  p.  li^l. 
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le  pharyiigwU  orifice,  the  stricture  is  in  the  cartilaginoufi  portion; 
if  at  from  |i-H  '"^lie*.  it  is  »n  the  isthmns,  or  very  close  to  it: 
if  at  from  l^-li  inches,  the  obstacle  is  in  the  osseona  portion. 
The  poeaible  existence  of  folds  and  ang^nlaritieu  iu  the  course  of 
le  tube  must  always  be  kept  in  mind.  Urbantechttach  now 
>mmendg  celluloid  bougies  an  the  most  suitable;  they  are 
smooth  and  flexible,  and  are  not  affected  by  sublimate  solntion. 
Kach  extremity  is  rounde<l  and  slightly  com^tricte*!  below  (d  IhiuU). 
lese  bougie*  are  apt  to  become  fragile  after  a  time,  and  if  minute 
transverse  lines  appear  on  the  constricted  portion  the  instrmnent 
fihould  Ix*  diijcanlfd. 

Preparation    and    Introduction    of   the    Bougie. —  A    ?nitabl 
catheter  is  selectt-d  (one  ha\-inj<  a  long  and  decidedly  curxefl  bea 
is  to  be  prefeiTed).  and  the  Iwugie  is  passed  along  it  until   the^ 
rounded  head  appears  at  the  orifice.     A  small  mark  is  then  made 
on  the  bougie  on  a  line  with  the  ruimel-sha|»ed  end  of  the  catheter, 
and  starting  from  this,  a  scale  is  ei.nstnicted  with  marks  at  |  "J^J 
on  inch  apart.     ITie  catheter  is  introduced  in  the  usual  way.  aii^H 
when  it  is  in  its  proper  putiitlon,  as  pmvtKl  by  auscultation,  the^^ 
liougie  is  pasae*l  along  it  until  the  first  uiark  coincides  with  the 
outer   extremity   of  the   catheter.      The  bougie  is  then    pushed 
onwards  with  a  rotatory  movement,  only  very  slight  force  being 
need  to  ovei-come  any  oWacle  that  may  be  encountered.     If  the 
attempt  prove  unsuix-essful,  the  Ixiugie  sh<iuld  l»e  withdrawni  and 
a.  thinner  one  trie<l.      Constriction  very   rarely  occurs   on   the 
IjTUpftuic  side  of  the  isthmus;  it  i"^  therefore  generally  sufficient 
to  pas'*  the  lK>^gi^.  j^^^^  bevond  the  latter  spot.     In  order  to  act 
upon  the  isthmus  itself,  the  head  of  the  bougie  should  be  slightly 
^vithdruwn.  and  allowed  to  remain  in  position  for  a  few  seconds,  or 
even  for  a  few  minutes. 

The  bougie  sh.ml,!  nut  be  passed  along  the  tube  for  more 
than  ^  inches.  if  ^^i^  ^j^^j^  y^  exceeded,  the  ossicles  or  tym- 
pnnic  raembmne  may  W  damaged,  the  bougie  getting  between 
the  malWns  and  the  incus,  mid  iuilti'»^i»S  «^»  ti>*^  membmne.  Pei- 
fovatii)!!  has  been  thus  ra„j^.a.  and  in  other  cases  sudden  deafixe.ss 
hn3  i-esuUed,  probably  fVom  dislrrtatio"  "**  '1'*"  "ssieles. 

niat  the  hougie'hna  been  pn-perlv  introduced  into  the  tube  is 
Hhowu(l)\jy  the  manner  in  which  the  catheter  is  retained  in  its 
position,  and  (2)  by  the  absence  of  any  alteration  d.iring  swallow- 
ing   inasmnch   i^   the   actl<m   of  the   muscles   of  the  tube   aiid 
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phfti-jTix  produces  little,  if  any  pffect.  owing  to  the  mnnuer  in  which 
the  boujpc  ia  held.  When  the  hitter  ha«  lieeii  witlulrawii.  it  iiught 
to  appear  slightly  curved,  somewhat  iu  the  form  of  the  letter  S,  in 
corrwpondeiice  with  the  conn-e  of  the  tul)e.  Tf,  on  the  other  hand, 
the  boupie  he  sharjily  cun-ed  upwards  tir  doNniwnnlrt.  it  has 
prubably  failed  to  pass  through  the  tulje.  The  passage  nf  tlie 
bougie  gives  rise  to  a  sensation  of  pricking  in  flie  ivgion  of  the 
lan-nx,  and  extending  in  the  direetiun  of  the  tympanum.  As  the 
head  of  the  bougie  passes^  through  the  istlmnis.  the  sensation  in 
the  tj-mpannni  becomes  more  marked,  and  i[»  often  refen-ed  tfl  the 
nirnibrane.  Pain  extending  downwnnl»i,  anil  inci-eft8e4l  by  the  act 
of  swallowing,  indicates  that  the  bougie  is  not  passing  proi>er]y 
along  the  tube.  I'aesage  of  the  iin^tniment  through  the  isthniuB  ia 
;^MeraUy  ac?conipnnied  by  crepitation,  which  can  be  heai"d  thitiugh 
the  auscultation  tube.  Any  symptom:*  caused  by  the  introduction 
»if  the  bougie  usually  pass  off  soon  after  its  withdrawal.  Urlwints- 
chitifh.  fnim  whose  work  the  aI»ove  account  has  l>een  derived, 
stuteii  that  in  a  few  of  his  L*a.«es  tlie  use  of  tlie  iustrunient  has 
relieved  the  sj-niptoms  of  migraine,  and  of  trigeminal  andoocipital 
twuralgia. 

Accunling  to  the  authority  just  tpiuted.  the  ui«e  of  the  bougie  ia 
indifipensabte  in  many  cases  of  chitmic  catarrh  of  the  tympanum ; 
it  often  proves  effe<-tual  after  tlie  catheter  has  failed  to  relieve.  It 
is  not  to  be  limited  to  cases  of  stncture  of  tlie  Eustoi^hian  tube,  or 
t«  those  in  which  there  is  evidence  of  a  diminution  of  calibre, 
which  caiuiot  1m*  dealt  with  in  any  other  way.  On  the  other  hand, 
!t«i  u>te  lA  indicated  for  the  ivmoval  ot  swelling  of  the  walls  of 
the  tube — an  almost  const-ant  an-onipaninient  of  chronic  tj'iupanic 
catarrh.  UrbaTits<'lutifch  claims,  iu  addition,  that  the  passage  of 
the  Ixiugie  not  only  dilates  tlie  tube,  hut  acts  reflexly  on  the 
auditor}'  centres  thiMUgh  the  sensory  nerves.  He  denies  roUtster's 
»rtion  that  the  effects  of  such  reflex  action  rapidly  pass  off. 

In  the  last  edition*  of  his  work  on  ■■  THseaseB  of  the  Kar," 
Politzer  states  that  tiie  results  of  mechanical  dilatation  of  strictures 
of  the  Eustachian  tulie  are  not.  on  the  whole,  very  favourable.  In 
cases  r»f  constriction  due  to  swelling,  instead  of  the  bougie,  he 
tfometinies  uses  a  thin  rubber  capsule  ;^  inch  long,  and  -^^  wide. 
"which  is  fastene*!  to  the  top  of  the  catheter  by  a  thread.  After 
ihf  insertion  of  the  iiistmnient  into  the  tube,  the  capsule  is 
*  TnuiBlaMoi)  edited  bj  Sir  W.  Oalbjr,  p.  SOi. 


132 


KXvV.MINATION  OF  TIIK  MWK,  ETC. 


iiiBat^rl  throiijjrh  repeatefi  pressure  of  air  into  the  catheter."  The 
lateral  pressure  npfm  the  vewsHla  «t'  thp  mucoiia  meinbrtuu' 
fUniiitishes  the  aniomit  of  bloo<l  coutaiiiod  therein.  a»fl  rednce^. 
the  swelling. 

Ft)!'  coMBtrictiona  which  do  not  yield  to  other  nietliods  of  dilata- 
tion, and  when  an  oi-goiiic  Btrictuit)  is  supposed  to  exist.  Polity^r 
considers  that  the  introdnction  of  a  bovigie  int(»  the  Knsta- 
chian  ttilie  is  advi^^ble  for  tlie  completion  of  the  diagnotiitt.  and  a» 
a  method  of  treatment.  Ue  uses,  as  a  general  rule,  bougies  of 
silkworm  piit,  slightly  clijl>-shaped  at  the  extremity.  For  severe 
constrictions  lie  pivfers  the  whalebone  instruments  recommended 
by  Dr.  Suarez  di  Mendoza.  These  are  highly  polished  and 
rounded,  and,  in  consequence  of  their  greater  resistance,  pass 
more  easily  through  the  constricted  poKion.  Kacii  scries  coutuns 
elevftn  bougies,  the  ends  of  which  vaiy  in  size  up  to  Imni.  In 
order  to  provide  for  continuous  dilatation  of  the  Eustachian  tube. 
Dr.  di  Mendoza  has  invent.ed  a  catheter,  which  is  divided  into 
two  parts  leiigtiiwise.  "After  the  intrtnUict  iou  of  the  bougie,  one 
part  of  the  catheter  is  fii-st  removed  from  the  noee,  then  the  bougie 
is  lifted  nut  by  gentle  lateral  pressure  nf  the  now  open  second 
half,  which  is  also  removed.  The  projecting  piece  of  the  bougie 
is  cut  off  close  to  t-he  nostril,  and  remains  twenty-four  hours  in 
the  tube." 

PoUtzer's  opinion  with  regard  to  this  method  of  treatment  has 
been  already  stated.  He  admits  that  pennaneiit  improvement  i& 
very  rare;  that  in  many  cases  no  dilatation  is  effeL-ted.  and  that 
aggravation  of  the  local  troubles  is  nut  unusual. 
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METHODS  OF  TREATMEXT. 


Syringing  the  Ear  — Methu*!  of  Perfornjing  —  Syiuptonae  occa8iuiialI.v 
Caused — AppDoation  of  Heat  and  Cold  to  the  Kar — The  latrudnction 
of  Medicated  Solutions  into  the  Meatus — The  InsufRation  of  Ilemediea 
in  the  Form  of  Powders — The  Air-Douche  ami  Injections  through 
the  EiwtacJiian  Talic — The  Injection  of  Vapours  and  fiawM  through 
the  Eustachian  Tobc. 

In  order  to  avoid  ivpetitlon  in  sub^ctjueiit  cha])ters.  it  seems 
ilteirahlp  t<i  give  an  an'onnt  of  tlK>se  niethofls  of  tiTatnieiit  which 
are  applicable  to  niuny  diHeasea  uf  the  ear,  and  are  tlierefure 
frequently  employed.  'llK'se  methods  include  (1)  Syringing  the 
auditorj'  canal ;  (2)  Tlie  appHeation  of  heat  and  cold  to  the  ear 
»nd  adjacent  parte;  (3)  The  introduction  of  medicatpd  polutiona 
into  tlie  meatus ;  (\)  The  insnfflation  of  powders :  (5)  llie  aii^ 
Qouclie  and  inject  iiin.-^  thifiu^h  tlie  KuBtachian  tubes, 

(1)  Syringing  the  Ear. — Tlie  syrin^a^  is  often  nsed  for  the 
wiunval  of  foreijiii  budies  and  of  accumulated  cei*uminous  and 
i  I'liileut  secretion.  The  meatus  should  he  thoroughly  examined 
t^hK  having  i-ecourse  to  the  syringe,  for  much  injuiy  may  be 
'toitf  if  there  be  nothing  to  remove  or  if  perforatiou  of  tlie  niem- 
Inuiie  existu  Kyringes  in  connnon  use  are  made  of  glass,  metal, 
Mnl  vulcanite.  Glass  and  vulcanite  syringes  are  fragile,  and  apt 
to  get  out  of  order ;  a  syringe  made  of  brass  is,  on  the  whole,  the 
l*«  (Fig.  54) ;  it  should  hold  from  three  to  four  ounces.  The 
Ordiiiarj-  instrument  is  too  well  known  to  retjuire  minute  descriji- 
*i«i ;  the  ring  e.  Fig.  S*.  at  the  end  of  the  piston,  should  admit 
*^  thumb  comfortably ;  the  cap  of  the  cylinder  has  rings,  tl,  d. 
Iw  the  first  and  second  fingei-s.  The  piston  should  Ije  fi-eely 
Bwvable,  while  fitting  closely  iiito  the  cylinder.  The  nozzle,  a, 
■liould  be  about  an  inch  and  a  half  long,  and  somewhat  slender. 
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If  thick  or  very  bulbous  at  the  extremity,  it  t«keB  up  too  mvfh 
room  in  the  ineatUH,  and  prevents  the  ready  eecape  of  the  fluid 
afti-r  injection. 

I  alwaya  luw  a  Kyringe  with  n  nozzle  attached  by  a  bayonet 
joint,  e,  and  remove  the  nozzle  lietbre  filling  the  syrin^.  For 
tills  arranpeineut  tlie  profession  ib  indebted  t«  the  lal**  J!r. 
Gawiiner  Brown.      'Jlie  advantages  of  this  method  are  that  tUf 


a 


Ut 


Fig.  •54. 
Sthixuk.  wira  A'oixtu  Pittkd  with  BAYontir  Joixr. 

syrinj^e  is  filled  far  more  qaickly,  on  account  of  the  greoter  size 
of  tile  aperture  in  the  neck,  ;/,  and  thus  the  enti-ance  of  air  into 
the  syringe  ig  almost,  if  not  entirely,  prevented,  as  the  suction 
w  materially  diminished  by  the  freedom  with  which  the  wat^r 
eiitere.  For  Home  years  past  I  have  used  a  curved  nozzle.  7», 
«■  ip.  o4.  and  find  it  in  moat  cases  more  convenient  than  a  straiglit 
one.     It  ia  Ijt-st  to  direct  the  stream  of  water  Of^ainst  the  roof  of 


l-io.  .V>. 

eatu8;   and  by  utiing  a  c:arved   noKxle  this   can   be  douu 

wi    u«    the  svringe  coming  into  contact  with  the  out«r  side  of 

rough.     Care  should  l)e  taken  to  keep  the  svrinfrp  at,  (-Ifan 

,  e.     Th«  fatty  matter  u«ed  t^i  lubricate  the  piston  may 

^ome    ecompost^l  owing  to  the  development  of  fungi,  and  these 

r,  1    injected  into  the  ear  uiiijht  «pt  \i\-t  diseaw.     m»'  piston 

should  often  K.  .i  '"'  eai.  ""K       ,  .  i   i   i    ■     .    i     -.i 

,    J.  "*'  placed  in  carbuUc  solution,  and  lubricaled  with 

carboliWMl  vaseline.      p„,.   ^   ^^t\^,,t^  "«»    "«-for  i^moving 


SYRINOINf;  TIIK  KAR. 


135 


punjlent.  secretion  —  I   recommend  a  small  bottle-shaped  india- 
rubber  ent-ma  syringe,  fitted  with  a  bone  nozzle. 

To  catch  the  fluid  aSter  injection,  a  buwl  made  of  vulcanite, 
shaped  txj  iit  closely  to  the  side  of  the  neck  belov\-  the  ear,  may 
be  used ;  but  1  much  prefer  the  ear-trough  (Fig.  55),  devised  by 
the  late  Mr.  Gardiner  Brown,*  or  ita  modiHcation  (Kig.  57)  made 
by  Meesrs.  Mayer  &  Meltzer.  llie  patient  should  be  directed 
to  hold  the  trough  with  the  hand  of  the  opposite  side  to  the  ear 


'=^ 


■^=k^. 


liu.  o<x 
But  TiovoK  m  Vmx. 

which  is  being  a\-ringed,  as  shown  in  Fig.  56;  by  ao  doing  the 
trough  \a  kept  moi-e  closely  to  the  side  of  fhe  head.  ITie  water 
used  for  injection  should  invariably  be  warm,  the  best  tempera- 
ture being  between  lOO'^  and  105*^  Fahrenheit,  as  this  allows  for 
the  slight  Ions  of  he.it.  which  occnrs  whilst  the  water  is  passing 
through  and  from  the  syringe,  and  leaves  the  water  buflicieutly 
warm  to  be  comfortable  to  the  patient. 

"  Gardioer  BrowD*8eiirtrc>u);h  maybe  obtained  trom  G.  F.  Ellis,  64,  Soutbrillf, 
Waodswortb  RoAfl,  S.W. 


Method  of  Using  the  Syringe. — SvTinpng  the  ear  Rhonld  be 
effected  in  the  followinj^  maimer; — Tlie  patient  ehouid  be  eo 
placetl  ihat  th«  lif^ht  from  a  window  falls  directly  upon  the  ear. 
awd  he  should  always  ht^  seated,  l>«*naust^  ^jTiiigiiig  the  ear  is 
liable  to  produce  giddiiiees,  aud  may  even  cause  the  patient,  if 
standing,  t-o  full.  'ITie  patient  should  hold  ih.e  bowl  or  trough  in 
each  a  manner  as  to  prevent  the  Huid  from  running  down  the 
neck  and  wetting  the  oIotheH.  Th&  syringe  having  been  611ed. 
it  is  wfU  to  turn  the  nozzle  upwards  and  prees  upon  the  piston  so 
as  to  force  out  any  air  which  the  cylinder  may  contain.  With 
the  left  hand,  the  surgeon  should  then  draw  the  auricle  upwarde. 
backwards,  and  outwards,  so  as  to  straighteu  the  canal  as  much  as 
possible.  He  ehouid  then  place  the  noxzle  of  the  Rvringe  jnst 
within  tho  meatus,  and  against  its  upper  and  posterior  part,  and 


>'ic.  ri7. 
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steady  the  syringe  by  ivsting  its  rihoulder  against  the  thumb  of 
the  hand  which  is  holding  the  ear  before  pivssiiig  the  piston 
home.  By  thus  steadj-ing  the  ej-ringe.  not  only  is  greater  power 
and  accuracy  obtained  in  directing  the  eti-eain  of  water,  but 
injur}'  to  the  meatus  is  preventetl  wliould  Ibe  patient  suddenly 
move  his  head,  because  when  thus  held  the  head  and  eyringe 
move  together.  It  is  well  to  direct  the  fluid  against  the  wall  of 
the  canal,  and  not  against  the  membrana  tympani,  and  it  is  alsu 
advisable  to  begin  with  a  veiy  gentle  current,  and  gradually  to 
increase  the  force.  In  dealing  with  nen-ous  patients,  (he  water 
should  be  injected  into  |the  concha  for  a  few  seconds,  as  a  prelimi- 
nary procedure. 
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Symptom!  oooanonally  Cauied. — HjTinging  the  ear.  even  when 
carefully  perfomie*!,  sKimetinies  caiisses  jfit^tli^t's*'-  naiisea,  and 
other  unpleEk^aiit  symptoms.  ITieyf  are  mainly  clue  tc  increased 
pressure  nptin  the  stmctui-ea  of  the  labyrinth,  ami  are  apt  to  "be 
severe  when  perforations  exist  in  the  membrane,  go  that  the  fluid 
can  act  directly  upon  the  fenestrse.  If  apertures  likewise  exist  m 
the  external  wall  of  the  labynnth,  the  severity  of  the  s\nnptom8 
will  Iw  much  inereawd.  Beside)}  giddiness  and  naui*e8,  symptoms 
of  meningititt  have  been  knowu  to  supervene.  Dr.  Hooaa*  baa 
reported  a  rasti  in  which  severe  eyncope  was  cauRpd  by  verj' 
geiille  ayrinying  of  the  ear.  llie  patient,  however,  wa:*  liable  to 
faint  under  the  least  excitement.  Convulsive  movements,  and 
noiees  in  the  ears  laistin^  iVir  ponie  time,  have  been  noticerl  in  a 
few  cases.  All  these  untowai-d  syinptumH  are  more  likely  to 
wcur  when  cold  water  is  employed.  As  a  general  rule,  if  proper 
care  be  taken,  eyringiiip  is  veiy  well  tolerated. 

After  t<\Tingiiig,  the   ear  should  be  examined  in  order  to  see 

whether  success  has  been  ai'hieved,  and  also  tu  note  the  condiiiuii 

<if  the  meatus.     The  canal  should  then  be  thoroughly  dried  and 

dtMed  with  a  l)lng  of  rottiin-wwd.     To  eiipnre  the  removal  of  all 

ttuid.  the  patieut  should    bfud    his   head  to  the  side,  and  the 

meatus   should   be  ai^en-vards   cleansed  by  pieces   of  absorbent 

ttitton-wfjol   introduced  with  aural   forceps  or  the  cotttui  holder. 

f^lher  special  details  with  regard  to  syringing  will  be  found  in 

suliseqtient  chapters. 

<-2)  The   Application  of  Heat  and  Cold  to  the  Ear 

&)ld  Adjacent  Parts.— A  douche  «if  warm  wattr  to  tiiL'  meatus 

i»  of  great  sen'ice  in  cases  of  diffuse  inflammation  of  that  part, 

«"!  in  acute  and  dn-onic  catarrh.     A  syplion  aiTangement.  with  a 

ptw*  of  rubber  tubing  and  a  jng  uf  wami  water,  will  answer  all 

itijuipements ;    but   the   Fiiyette    Taylorf    aural    douche,    recom- 

mwidwl    by    Uooea,   is   still    more   convenient.      This   apparatus 

cwisisls  of  an  ear-piece,  with  two   holes  bored  through    it.  one 

hrog  above  the  other,      l-'itted  into  theik*  holes  are  two  tubes, 

one  ascending  and  passing  into  the  vessel  containing  the  tiuid, 

fflid  the  other  passing  downwards  into  a  l>asin.     At  the  smaller 

end  of  the  ear-piece,  tlie  division  between  the  holes  is  cut  back 

About  one-eighth  of  an  inch,  bo  that  by  placing  the  linger  over 

*  Arrkiraof  Otvioyff,  toJ.  ut.  p.  18. 

t  niit.t  vol.  Tiit.  p.  .15.'>,  and  Roosa'd  Ititease*  cf  the  Aiir-,  p.  12S. 


138 


METHODS  OK  TREATMENT. 


I 


this  end,  oiit>  [x)iitiniiou3  passage  is  tbnned  from  the  top  to  the 
bottom.  ITie  upper  extremity  of  the  tube  is  fannel-shaped,  T^r 
finger  is  placed  over  the  fiinall  end  of  the  ear-piece,  and  thp  tube 
id  filled  with  water;  the  tiinnyl-end  in  then  dropped  iiifco  tlie 
jug.  Tlie  tubes,  just  as  they  enter  the  ear-piece,  are  next  com- 
pressed, so  as  to  aiTest  the  flow,  the  finger  is  removed  irom  the 
end.  and  tht*  ear-pie<'v  is  inserted  into  the  auditory  canal. 
l\essmv  is  then  withdrauTi  from  the  tubes,  and  the  water 
imme<liately  flows  into  and  out  of  the  meatus.  TIjus  a  current  of 
water  is  caused  to  flow  ttteadtly  over  the  walls  of  the  caual.  and 
the  surface  of  the  inenibrana  tvTupani.  In  most  cases  the  effect 
of  tiie  warm  woter  is  ver}-  grateful  to  the  patient. 

Warm  poultices  aud  hot  fomentations  are  aometinies  used  in 


Fio.  58. 
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tjvatroent  of  ext«n)al  otitis,  whether  diffused  or  circumscribed. 
i«|ie\*('  pnin  and  teusiou.  but  they  artt  liable  to  cause  relaxA- 
»k4i.  sofbt-ning,  imd  ulceration  of  the  deep  part  of  (he  canal,  and  of 
brana  tympaiii.    Moreover,  their  prolonged  use  stimulates 
[opuu'ut  of  granidations,  especially  in  cas«*s  of  alntcess  of 
-^    ^^uliis.      A  sponge   dipped  in   hot  water  and   wrung  out. 
■  lly  renewed,  will  answer  the  purpose  of  a  poultioe. 
.    uile  method  of  applying  wai-nith  an<l  nioisturt^  i*  to 
,««  w«ter  into  the  affected  ear  and  allow  it  to  remain  fur  a 
This  !*hou[<l  1«'  kept  up  for  lialf  an  hour  or  longer, 
.w,.r\  thn?e  or  four  hours. 


the  heat  ot'  in6amed  parts  di-  to  cau^e  contraction  of  the  hlood- 
Vfasela  aiiH  leRseii  the  supply  of  blond.  For  aiMite  intianimatioii  ot" 
the  ext+rrnal  ur  middJe  ear.  cold  may  be  applied  by  nieniifi  of  fuhls 
of  linen  i)revioiiyly  dipi)*'il  in  water  at  a  teinperatuiv  of  45'  Fah. 
ftnd  wrung  out.  A  plug  of  cotton  wool  should  fii-st  be  introdu<!ed 
iuto  the  meatus.  To  produce  a  decided  eifect.  the  linen  must  be 
re-dipped  in  the  water  every  few  minutes.  For  oases  ot"  severe 
iiiflammation.  recourse  may  he  had  to  Leiter's  coil  (Fig.  58)  or  an 
ic«-bag.  To  excite  contraction  of  tlie  carotid  arteiv,  Url)antseliitsrli" 
recommends  Winteniitz's  india-rubber  neck-l)ag.  thi-oiigh  which 
water  ia  kept  flowing.  Pounded  ice,  wrapped  In  a  handkerchief 
and  applied  to  the  front  and  sides  of  the  neck,  answers  the  same 
purpoiie.  Cold  thus  applied  for  some  minutes  reduces  the  tem- 
perature of  the  external  meatus. 

(^)  The  Introduction  of  Medicated  Solutions  into  the 

Meatus. — Liquid  remedies  may  l»e  IntrtKUiced  into  the  aiulifory 
canal  either  by  pouring  them  dii-ei;tly  friHu  the  i-ecu^ptade  in  which 
they  have  been  warmed,  or  by  satui-atiug  a  piece  of  cotton-wool 
and  using  the  aural  forceps.  Tliis  latter  metliod  is  eometimes  em- 
ployed in  the  ti-eatnient  of  diseases  of  tlie  external  meatus.  Before 
iutroduciug  the  liquid,  the  meatus  shoulil  l»e  properly  cleansed, 
either  by  sninging  or  with  cotton-wool,  and  if  by  the  former 
niethofl,  the  meatus  must  l>e  carefully  dried,  llie  fluid  should 
always  be  warmed  before  inlroductiioii,  and  this  ia  beat  done  by 
putting  the  requisite  quantity  into  a  small  test-tube,  and  then 
platnng  the  test-tube  in  water  of  the  required  temperature.  The 
practice  of  warming  drops  in  a  apoon  over  a  candle  or  lanij)  is 
liable  to  result  in  the  ear  being  scalded,  because  the  dej^ree  to 
which  the  drops  have  been  heated  cannnt  be  estimated.  If  a  tesl- 
tul>e  is  nut  at  han<l,  a  small  pliial  may  be  used  instead.  If  it  be 
desired  to  affect  only  the  t^nnpauic  cavity,  five  to  ten  drops  will 
be  enfficient ;  but  to  act  on  the  mt^atua  twenty  drops  or  more  will 
be  i-wjuired,  according  to  its  3i/.e. 

The  patient's  head  should  he  iu  such  a   position   that  the 

fd  ear  is  directed  upwards,  and  the  auricle  should  be  drawn 

I,  backwards,  antl  oiitwanla.     If  the  object  be  to  act  upon 

the  middle  ear,  in  cases  of  perforation  of  the  membrane,  the  Jluid 

may  be  forced  inwards  by  making  pressure  on  the  tragus,     The^ 

*  lehrbvch  d^r  OAreNlialkvvtie,  Uritte  Aufl.,  ».  48. 
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attempt,  however,  is  not  always  succtrasful,  even  when  a  large 
^kerfuration  existo.     Grober's*  experiraenta  show  tliat.  un(W  the 
Hibuvr  circiimstaucep,  6nifls  iustilled  into  thy  auditor}-  mt^tuB  pass 
Htai^ily  into  the  tjinpanum.  pi-ovided  that  the  sti-uctuivs  of  the 
^Kst«r»al  and  middle  ear  are  otherwise  nonual.       Liquids  thtia 
inTrodiiced  escape  through  the  Eustachian  tube  without  entering 
the  mastoid  cells,  if  the  head  of  the  patient  be  bent  over  as  usual 
■bowards  the  opposit«  shoulder.      When  the   Eustachian  tnbe  \s 
eomplftely  occluded,  and  perforation  exists  in   the  membrane,  a 
^^portion  of  the  fluid  can  enter  the  tj-nipanum,  if  there  be  sufficient 
Hkpace  for  it«i  reception,  and  if,  at  the  same  time,  the  mastoid  eeUa 
^Bare  acoeeeible  and  contain  air.     Some  of  the  Huid  may  pa^s  into 
Htliose  cavities,  tlie  air  being  either  dieplacetl  or  compressed.     If 
^-n'ith  an  ajtertnre  existing  in  the  membrane,  the  liquid  introduced 
into  the  tymptmic  ravity  does  not  eacape  through  the  Eustachian 
■  tube  when  the  head  is  inclined  towards  the  opposite  shoulder,  it 
may  be  iufenvd  that  obstruction  exists  either  in  the  tympanum  or 
I  in  the  tube  iteell'. 

When  a  perforation  exists  in  the  membrane,  fluids  may  be 
I  driven  into  the  tympanum,  and  through  the  Eustachian  tube,  by 
I  the  plan  suggested  by  Politzer.  After  pouring  the  liquid  into  th* 
meatus,  the  noz/.le  connected  with  the  tube  of  an  air-bag  is  fitted 
closely  into  the  aperture.  On  compressing  the  liag,  the  air  and 
the  fluid  are  forced  nito  the  tympanum  and  thi-ough  the  Eustachian 
tnlie.  if  the  latter  be  permeable. 

Solutions  inti-ocbiced  into  the  meatus  should  be  allowed  to 
remain  for  several  minutes,  and  then  removed  either  by  lienfling 
the  head  towards  the  affected  side,  or  by  introducing  absorbe 
wool  into  the  meatus.     A  plug  of  wiwl  should  be  inserted 
the  part«  have  been  thoi-oughly  dne<l. 

(4)  The  Inaufflation   of  Eemedies   in  the  Form  of 
powders. — Brugs  intended  In  be  nt'ed  Ijy  insnftlation  should  V 
i-fducfd  to  veyy  jine  jmnl^,  for  otherwise  they  are  liable  to  ini 
tttte  the  parts  and  form  masses  which  may  obstruct  the  can 
iTioroagh  cleansing  and  drying  are  necessary  before  insufflation 
The  ginipi^t  instrument  for  this  purpoe*  con8i»t«(  of  a  glass  tube 
or  porti""  <^^'  *  ^uin,  to  one  end  of  which  a  piece  of  imlia-mbber 
tubing  «>'*>'  ^  attached   with   advantage,     llu'  powder  may  b 
blott-n  W^  ****'  auditory  canal,  either  by  the  month  c.r  with  the  ai^ 

^itsckri/t  fiir  PraJtlilclii  IhiV'^'^,  18^^ 
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tUf*    AIIUWUCHK  AXD  IXJKCTfOXS.  Ill 

^^^'^n  at*F-   '^^  ^*^^  ^^^  ^''*'  auHior  contrived  tlie 

*^'^h    lia  '^^  ^^'     ^^  consists  offt  vukanite  tube  four 

,rt  »«    ^**"^\J,nt  fift^  *^»c»i**tl  to  one  end  a  piece  of  india- 

^^f  tiibtog  *         V""**^"  '"dies  long  iitt^^d  with  »  mouthpiece, 

.j^j^^  ,s M'  »P*'     «■-  a.  in  the  tulie  for  introducing  the  po«der. 

^^  U  »  '^"^,!^  j**^"  '^^  apertUR'  a  and  thn  inrlia-nibhep 

"?  w  prejem  powder  being  ,In»u-n  bv  accident  into  tlie  mcmth. 

»g*  ot  tu^ng  meutioiuxl  enables 'the  instrument  to  I»e  iwecl 


Fio.  G9. 


i.-,>  The  Air-Douche  and  Injections  through  the 
£ljgtftChl&Il  Tube.— 'i'lie  variuuf  uicthtKla  of  iuflatiiit(  tht-  niiddli- 
^  ha"*  alwwly  been  described  ;  they  are  frequently  employed  in 
^  irftnient  of  aural  diseaRet".  The  principal  purpurea  which 
tbfy  rtbeerre  aiv  :^'nie  ventilation  of  the  tjnupnnujn.  the  resto- 
pfifO  of  rbe  membrane  and  chain  of  bonea  to  a  nonnal  position 
|g  (a^tf  in  which  the««^  Ktruciuivs  have  been  unduly  preeged 
BiranUr  *"'^  *^  mattering  and  removal  of  secretion  from  the 
tnnpftntUD*  Tlw  reasons  for  selectinj^  any  |»articular  method  will 
Ik  fiTTB  ifl  t^^  chapters  dealing  with  those  di^'a^ea  to  which 
A^  iiir<ho<Ik  an-  applicable.  It  is  sufficient  to  repeat  the 
fffggfit  that  whfii  litjuid't  or  vapours  are  to  be  intr^Kluced  through 
iW  EiM**chift»  lube  into  the  middle  ear,  the  catheter  is  generally 

*Xte  Itumlimim  amj  be  obtained  from  Meurs.  Mayer  &  Meltur,  71.  Oreai 
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iiidinpeiiRable.     It   must,  however,  be  borne  in  mind  that   flni 
ehoultl   never  lie  injectetl  into  the  tj-rupmnim  unless  there  is 
|M^rfnrfttioii  in  Ihe  inembrana  tyinpani  ti)  alUm'  of  ite  escape. 

When  flnidtt  are  to  lie  introdiicetl  into  the  tympanum,  n  smalll 
ejTJu^  ia  TTptpiired  in  addition  t-o  thp  itathet«*r  and  air-bag.  The 
catheter,  of  modei-at**  size,  is  introdnced  in  the  ordinary  way.  and 
passed  well  iuto  ihv  Eustachian  tube.  Air  is  then  foi-ced  in  so  as 
tv  dit^tend  thf  tnhe,  and  to  demcinfltrate  that  the  instrument) 
IB  in  the  right  position.  Eight  or  ten  minima  of  tht*  solutio 
previously  wanned  are  thfn  injected  into  tht*  catheter  liy  Ihe  aid 
of  the  sj-ringe;  the  aii*-hag  i:-  aj^in  used  to  tbry?e  a  stream  of  air^ 
through  the  catheter,  and  the  fluid  is  thus  driven  in  the  fonofl 
of  a  spray  into  the  tympanic  cavity.  The  quantity  which 
reaches  tlie  lympannni  depends  on  the  crondition  of  the  walls 
of  the  cavity  and  of  the  Kustachian  tub*,  and  on  the  force  with 
which  the  fliiid  is  injected.  It  ia  also  dependent  upon  the  dis- 
tajice  lo  which  the  catheter  h  passed.  If  the  point  of  the 
instrument  is  not  placed  well  njfainst  the  orifice  of  the  tulw.  the 
Ifieater  portion  of  the  injecte«l  liquid  will  escape  into  the  pharj-nx. 
The  passage  of  fluid  into  the  tymjianic  cavity  can  He  recojj^iised 
by  auscultation  ;  bnhblinj^  (ir  crackliu}^  rales  are  heard,  and  apjx-ar 
to  originate  close  to  the  ear  of  the  listener. 

Fhiids  may  likewise  }>f  forced  thnmgh  the  Kustadiian  tulw 
without  iisiufj  the  catheter,  but  tlieiv  are  various  difficulties  and 
dangers  connected  with  all  the  methods  that  have  been  propnued. 
Without  a  catheter  it  is  all  but  impossible  to  limit  the  injection  to 
one  tube,  and  tn  ivgulate  the  (piantity  of  fluid  which  passes  to  the 
tympanic  cavities.  The  eou8e<|uencea  of  an  excess  are  apt  to  be 
very  serious;  violent  inflammation  of  the  middle  ear  has  been 
thus  cauBed,  and  in  other  cases  the  injection  has  produced  intense 
pain,  severe  giiUUness,  and  syncope. 

Pi'ofes«or  Orulier,  however,  recommends  a  plan  whereby  fluids 
can  be  conveyed  into  the  Kiistnchinn  tubes  withtiut  the  use  of  the 
catheter,  lie  points  out  that  in  cases  in  which  the  naso-pharyn.i 
is  sorionsly  affected,  the  introduction  of  the  catheter  is  likely  to 
i-anse  much  irritation,  which  ny;gi*avatea  the  condition  of  the  middle 
ear,  and  may  thus  countei-act  any  iK-nelit  resulting  from  the 
injection.  He  uses  a  sjTinge  capable  of  containing  about  three 
ounces,  aud  with  an  olive-sliaped  nozzle  sufficiently  large  to 
permit   the   nostril   to   be  completely  cKwed  otter   its   insertion. 
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HftvitifT  fillw'  tl***  syringe,  the  anrgecm  raiw^  tht-  tip  of  thv  notw 
with  hiH  lefl  thumb,  and  inserts  the  no/y.le  within  oue  nostril, 
while  closing;  the  other  witli  his  U-ft  indt-x  finper.  The  8\'nnge. 
held  htirizontally.  is  tlu*n  emptied  witli  llie  ivijuisile  amount  uf 
force.  The  soft  palate  is  instinctively  made  tense,  wo  &b  to  shut 
off  the  naeo-phai^Tix  below,  and  the  tnn^ie  i?  drawn  hack,  bo  as 
to  close  the  paiy«iK»?  more  firmly,  'llie  liipinl  wliieh  entera  the 
po«t-na»al  &paee  Hows  round  towards  the  opposite  Euiatachian 
ori6ce.  and  bo  into  the  other  side  of  the  noae.  If  the  latt*r  be 
clo«?ed.  the  Ii({uid.  under  the  presMiiiT  rniploy*^!.  jta^wfi  through 
the  KutjtAehinn  tul)e.  when  patent,  TowaMs  the  middle  ear.  I'ro- 
fewor  Gruljer  clftims  that  this  njethwl  is  eiiipeeially  »niitahle  for 
children,  but  the  author  if  of  opinion  that  it  ought  not  to  !»■ 
employed  nides.s  the  niemhrana  tyinpani  on  each  .side  is  largely 
perforated. 

Hie  same  authority  nt^pertH  tliat  liquids  may  lie  introduced 
into  oi»c  Eustachian  tube  by  the  following  process  :  'i'he  patient 
bpndB  his  head  over  towarrle  the  shoulder  of  the  same  side  &*  the 
wr  to  be  treated,  and  inL-linea  his  (aw  somewlmt  downwanls. 
From  thirty  to  liftj'  drops  of  the  fluid  are  then  introduced  into 
the  lower  nasal  meatus  of  the  affected  side  liy  means  of  a  small 
■yriuge.  Aj  the  latt«r  is  witlidrawn,  tlie  siu^on  closes  the 
noBtrDs  with  his  linjjer  and  thumb,  and  directs  t}ie  patient  to 
iwke  a  forcible  expiration  with  the  mouth  flosed,  as  in  Valsalva's 
niftliod.  A  portion  of  the  injected  Huid  will  pass  into  th^  mouth 
wf  the  Eustachian  t»d»e  on  the  lower  ^ille, 

If  theiv  lie  a  perforation  in  the  tympanic*  membrane  on  each 

>i'l(>,  Gruber  8  methcHl,  and  a  somewhat  similar  plan  recoinmeiided 

I'V  Politzer.  may  be  advanta^-ously  employed  in  some  cases,     If, 

however,    there   be    a    peH'oration   only   on   one   side,  a   cJilheter 

ought  to  be  used,  by  the  aid  of  whieh  it  is  often  possible  to  wash 

ont  tile  tympainim  more  thor<iUj>:hly  than  cnn  be  arennipHBhed  by 

■yringing  the  meatus.     The  cjitheter  u.-M'tl  lor  this  purpose*  shonld 

br  somewhat  sharply  cunvd.  and  introduced  as  far  as  ]K>ssible  into 

tile  lube.     Air  should  be  ftrst  injectetl  in  order  to  ascertain  that 

the  i-atheter  is  m   the  proper  p(»sition  ;  the  nozzle  of  the  syringt* 

is  then  iiitrtKlnced  into  the  nnjuth  of  the  catheter,  and  tlie  ilrnd  is 

slowly  injected.     'Hiere  is  sometimes  considerable  resistance  to 

the  passage  of  the  fluid,  but  with  a  little  pi-actiee  it  may  often  be 

driven  in  a  continuous  stream  trom  the  external  meatus.     Tlie 
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ot  tlie  fluid  is  facilitated  by  causing  the  patient  to  n.ak. 
Bfveml  swallowin[^  tuovempnts. 

The  Injection  of  Vapoure  and   Oaeee   through  the  Eustachian 
Tube.— St.-am   in  «uniWiin»-s  injected   into  the  mi<ldle  ear  in  ca^n 
of  chronic  adiiesive  inflammation.     Th*«  apparatus  requii-ed  is  as 
follows:  A  spirit   lamp  and    a   flask    Iialf-fiUpd  with  water,  and 
fjug  in  itfi  cork  or  stnpper  two  holes,  for  the  reception  of  two 
tubes ;  a  piece  of  flexible  mbber  tubing  is  attached  to  the 
outer  end  of  each  tube.     It  is  well  to  make  another  small  oiiening- 
in    the    cork  to    provide   for    the    escape   of  sui>erflnons   stoam. 
An  aii^hag  is  connected  with  the  fix-e  end  of  one  of  the  mbl)er 
tubee ;  the  end  of  the  second  tube  terminates  in  a  nozzle  adapted 
t-i  the  KustiwrUiftii  catheter,  which  should  lie  mode  of  \'ulcauitc. 
1^  nit*  steam  is  driven   into  the  catheter  by  compressing  the  bag 
^B  Bouiewhat  quickly,  and  after  each  injection  the  noKide  shouhl  be 
~  removed  fivim  the  catheter.      Dr.   Ronsa*  recommends  the  com- 
^—  billed  vapoui-K  of  iodine  and  camphor.     He  adds  two  drachms  of 
^f  the  latter  to  two  ounces  of  tincture  of  iodine,  in  a  wide-mouthed 
^  flask.     Two  tubes  pass  rbrctuj^h  the  cork ;  one  of  them  reachea 
nearly  to  the  BurfiM-f  of  the  liquid,  while  its  otJier  extremity  is 
attached  to  an  air-bag.     The  other  tube  juRt  passes  through  the 
ork ;   its  other  end   is    fltted   w*ith    a    nozzle    adapted   to   tJie 
Eustachian    catheter.     The   patient  holds   the   apparatus    in  his 
hand,  xvhile  the  suigeon  foi*ces  the  vapour  iuto  the  mouth  of  the 
catheter. 

llie  vapour  of  chloride  nf  ammonium  has  been  used  by  mme 
surgeons ;  it  was  iutroilacecl  for  this  purpose  bv  v.  Trbltsch, 
.nie  apparatus  he  deWsed  consists  of  three  flasks,  iH>nnect.ed  with 
each  other  by  t^Iafis  tubes.  The  flasks  contain  resf>ectivt'ly  stnmg 
ammonia,  liydrochloric  aeiil,  and  acidulated  water.  When  air 
is  driven  into  the  two  fii-st  bottles,  it  conveys  the  vapours  t*)  the 
third,  where  the  chloride  (if  ammonium  is  generate!.  A  lube 
leading  from  this  bottle  carries  the  vapour  t«  the  mouth  of  u 
catheter  in  the  Eustachian  tube.  Various  other  apparatus  for  the 
generation  of  chloride  of  ammonium  vapour  may  be  obtained 
from  instmnient  makers.  When  chloride  of  ammonium  ^Tipour  i» 
ii»<e<I  c:are  should  bt<  taken  that  it  is  thick  and  neutral,  both  of 
ttliich  conditions  will  be  obtained  if  the  acid  and  ammonia  are 
roperly  mixed. 

•  Treatifr  tm   thtnuiu  "f  thi  hUir,  \\.  401. 


INJECTIOXS  THROUGH  THE  EUSTACHIAX  TUBE.         lio 

Air  impregnated  with  the  vapowrs  of  aether,  chloroform,  and 
turpentine,  is  sometimes  injected  into  the  middle  ear.  The  method 
of  procedure  is  very  simple.  A  small  quantity  of  the  fluid  is 
poured  into  a  bottle  and  gently  warmed,  llie  nozzle  of  an  air- 
bag  which  has  been  compressed  is  then  placed  in  the  neck  of  the 
bottle,  and  the  bag  is  allowed  to  expand.  Tlie  air  thus  charged 
with  the  vapour  is  then  injected  into  the  catheter  in  the  ordinary 
way. 

In  using  vapours  of  any  kind  in  the  manner  above  described, 
care  must  be  taken  that  they  are  not  too  liot,  and  that  they  are 
not  likely  to  irritate  the  throat  or  ear. 
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CosiiEMTAL  malfonuatious  and  defect*  of  various  kinds  not  iii 
frequently  (icciir  in  the  external  ear.     They   may  be  deaciibefi 
under  the  headings  of  absence,  defective  development.  plui*oIity. 
abnurnml  mxe  and  shape  of  the  auricles  and  meatus,  and  abnormal 

positiiins. 

Complete  Absence  of  the  Auricle  is  a  very  r&i-e  condition; 
on  the  other  hand,  mat  formations  due  to  defective  development 
M©  somewhat  common  and  of  very  various*  degrees.  ITiey  may  be 
comparatively  inconspicuous,  and  take  tlie  fonu  of  stunted  de- 
velopment of  some  portion  of  the  auricle ;  or  the  latter  may  be 
quite  nidinieutaiy.  and  repr^i^ented  only  by  a  fold  of  inte^imeiit 
and  a  fri^pnent  nf  cai-tilage.  Between  these  extremes  there  are 
many  intermediate  forms.  Example??  of  defective  development  of 
ft  the  helix  and  lobule  are  most  common  among  insane  pei-aons. 
'  The  defects  may  be  either  bilateral  or  confined  to  one  side ;  but 
a  rudimentarj-  auricle  on  eat-h  side  is  rarely  noticed. 

Incomplete  development  of  the  external  ear.  when  of  a  marke<l 
chameter,  verj-  seldom  e.'dsts  alone.  It  is  jj:enerally  associated 
with  dt'ficiency  or  absence  of  the  tjTiipanic  rinp.  und  therefore  of 
the  ORseoiis  portion  of  the  meatus,  and  with  imperfect  development 
of  the  tyiiipftn,i,„  and  ossicles.  In  some  cases  there  in  no  trace  o 
a  meatus  ;  hi  others  there  is  only  a  short  and  blind  i>as»age. 
Serious  almormalities  of  the  external  eai*  are  likewise  apt  to 
connected  with  defective  development  of  the  lower  and  upper  jaw. 
and  of  the  sphenoid  and  palate  bones.  Han^  lip  and  cleft,  palate 
are  not  uncommon  in  such  cases,  and  unilateral  nialformatious  ai 
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cift(4t  associated  with  dflVctlve  ajmnietr)'  of  the  two  aides  of  the 

Supernumerary  Auricles  and  nmltiplunty  of  various  poi*- 

liurisaiv  not  tuicuimuuii.  WIliLe  uites  the  case  of  "'  a  t-hihl  with  four 
ears,  tn-o  naturnlly  ptaeed  and  twu  lower  do^ni  on  the  neck ;  theiv 
wfrein  this  instance  two  petrons  portions  in  each  temporal  bone." 
A  similar  case  is  r-epoi-ted  by  Mr.  Birkett.*  A  young-  jrirl,  in 
aH^lirion  to  iiTegidarities  in  her  ears,  had  on  each  siclc,  over  the 
middle  of  the  litemo-inaat^Hd  nniiicle.  a  large  gi-owtli  resembling" 
tiw  lobule  of  the  ear,  and  containing  librtj-caiiilage  anil  a  j^mall 
Mtfn-.  According  to  Sir  J.  l*aget,  supemnmerary  auricles  are 
foniid  uuly  over  tlit-  Hiieti  of  Ibrtner  branchial  fit-.-«uret<.  and  may  be 
coiwidered  as  cutaneous  opercular  growths,  homologous,  though 
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Fig.  60, 

UALFOB.VATlnK  UT  TBK  AVBIOU.       (CruA«r.| 

abai)nnally  with  the  natural  auricles,  which  guard  the  first  cleft. 
Supenmnierari'  prirtiond.  ternie<i  auricular  appendices,  are  moat- 
oftpu  fuund  near  the  tragud  and  lobule.  Tlui*  latter  part  aoiue- 
times  preseuta  a  perpendicular  cleft,  extending  from  ita  apex. 
Abbeniv  r>f  a  definite  anterior  border  to  the  lobule  is  often 
noticeahltr. 

Abnormal  Size  and  Shape  of  the  Auricles.— lu  one 

f\me,  of  casee  one  uj'  botli  auriclei*  are  excesttivel}'  large  ;  in 
another,  an  oppcwite  condition  is  noticed.  Syuimetrica]  enlarge- 
meiil:  of  the  whole  auricle  is  comparatively  rare;  but  increased 
idze  of  vai*ious  i>oiiion8  is  not  uncommon,  and  may  lie  artificially 
♦  Tm»*.  vf  PAfh.  &}(■.,  i8.5«.  yu\.  ix.  p.  •»■«>. 
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indnped.  Thus,  hypfi-trnphy  of  the  lobnle,  often  seen  in  women  in 
Eastern  f(mntries,  is  the  result  of  wearing  heavy  earrings.  A 
very  small  auricle  is  Hometimes  met  with,  either  having  all  ita 
part«  ])erf'ect,  nr  miii-B  or  leaa  defective.  Sometimej^  the  ear 
resembles  that  of  an  animal. 

Anomalies  of  position. — ^leittion  has  been  already  made  of 
those  cases  in  whi<"h  the  auficlti  is  attached  t-n  the  neck,  side  of 
tlie  face,  &c.  In  another  claws  of  cases,  tiio  auricle  is  normally 
attachetl  to  the  head,  but  the  ex3)anded  part,  instead  of  lying 
nioiv  (ir  lean  flose  to  the  head,  f^tanda  out  alnmet  at  a  right 
angle.  In  an  opposite  class,  the  auricle  is  adherent  to  the  side 
of  the  head. 

Malformations  of  the  External  Meatus  ^re  often  ac;uom- 
panini  by  similar  itiiiditions  ot  the  auriL-le  and  tympauuni.  I'he 
paiisftge  may  Ix'  entirely  absent,  or  represented  only  by  a  blind 
cleft  or  fissui'e.  or  by  several  minute  canals.  In  anotJier  class  of 
ca«es  tlieiv  art-  two  distinct,  auditory  passage^i,  either  ocjmmuni- 
cating  with  each  oth^r  or  remaining  separate.  In  one  recorded 
instance,  the  RUpernumerary  passage  was  behind  the  auricle,  and 
extended  tn  the  tympanic  metubrane.  DiTniuished  calibre  of  the 
meatus  ia  frequent  among  deal'  and  dumb  children.  A  similar 
condition  of  the  cjirtilaginons  meatus  sometimes  occnre  in  old  age, 
and  h  due  to  ivla-xation  of  the  part,  and  especially  of  those  fibres 
by  which  the  mpmbranous  portion  in  attached  t^  the  eqnamons 
bone.  Projections  in  the  wall  of  the  nieatiii*  likewise  diminish  its 
calibre,  and  the  same  ittiult  ia  pitiducerl  by  chronic  inflammatory' 
cmiditions  leading  to  thickening  of  the  Malls,  by  cicatriL-ial  con- 
traction, and  various  morbid  growths.  Acijuired  at[Vi*ia  may  be 
due  to  chronic  eczema  of  the  meatus.  n»  in  a  case  recorded  bv 

* 

Professor  Moos.* 

Dr.  Engen  Jtielj  has  collected  eleven  caivfally  reocjnled  cases 
of  congenital  closure  of  the  meatus.  In  ahnoat  every  instance  the 
osseous  portion  of  the  auditory  canal  was  rt>pT*'sented  by  a  mass  of 
compact  or  cancellous  tissae ;  occasionally  a  small  defect  in  the 
Iwne  could  lie  observed,  and  iu  some  ^iiccimens  a  narrow  fissure 
led  into  the  tvmpnniun.  In  most  cn-^pp  tlu'  niflitnentaiT  auricle 
exhibited  traces  of  an  anditorj-  aperture  in  the  ishajM*  of  a  shallow 
depi-eaaion  ;  but  in  some  instances  uo  such  trace  of  a  meatus  could 

•  At,htfv$ t^ OtttUiffi/'  ^"^  »!''.  p.  237, 

f /hid.,  to],  xriil.  p.  317. 
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bo  discoveretl.  The  cartilaginous  portion  of  the  auditonr  cAiial 
was  occasionally  present,  and  fnrine<I  a  pouch,  closed  at  the 
t\iupaDic  eud.  The  tvnipanic  buiie  and  the  nienibiima  tvni- 
pani  weiie  invariably  absent ;  the  tympainnn  was  either  much 
narrowed  oi-  replaced  by  osaeoua  tissue  ;  the  ossicles  were  either 
entirely  mieaing  or  imperfectly  developed,  whereas  the  labyrinth 
was  rarely  affected. 

Closure  of  the  meatus  by  nienibranous  fomiationa  la  8ont€^- 
timt«  congenital,*  and  either  the  commencement  of  the  canal  or 
the  passoffe  itself  may  be  thus  affected.  Urbantschit*ch  points 
out  that  the  tissue  blneking  up  the  meatus  consiHts  of  epithelium 
alone,  and  does  not  contain  any  of  the  deeper  structures  of  the 
furis.  In  some  animali* — e.y.,  do^,  cats,  rabbits,  and  mice — such 
ucclueion  of  the  meatus  at  l)irth  is  a  normal  condition ;  the 
epithelial  tissue  subsequently  undergoes  retrogreaaive  metaraor- 
phosis. 

Prog^sis. — In  cases  of  severe  congenital  malfomiation  of 
the  aurii:le,  uo  definite  forecast  can  be  made  as  to  the  hearing- 
power  of  the  child.  Regard  must  always  be  paid  to  the  proba- 
bility of  a  similar  condition  of  the  tympanum  and  labyrinth. 
When  the  child  is  moi"e  than  sue  monllia  old,  and  fails  to  start 
when  loud  sounds  ore  produced  near  to  it  or  to  turn  itfl  eyes  in 
their  direction,  the  roncIu«ioTi  is  inevitalile  that  heftniig-]><nvfr 
is  abstiul.  If  the  malfomiation  be  unilateral,  the  unafleeteil  ear 
should  of  course  be  closed  during  the  experiment*. 

Treatment.  —  In   cases   of   nbsenre    of  the   meatus,   attempts 
have  been  made  to  fomi  a  canal  leading  from  the  defective  auricle 
to  the  t^'mpanum.     ITie  results  aiv  almost  always  unsatisfactory, 
inasmuch  as  the  middle  ear  is  rarely  normal,  and  the  position  of 
tie  auricle  may  be  no  guide  to  that  of  the  deeper  Bti-ucturea.     It 
might,  however,  be  jnstiHable,  in  cases  of  bilateral  atresia  of  the 
m^atiii,  to  make  an  exploraton,'  incision  towards  the  membrana 
tynipani,  and  to  endeavour  to  create  a  canal  by  means  of  sponge 
tents.     No  operation  is  practic4»ble  in  cAses  in  which  an  osseous 
muA  occupies  the  place  of  the  auditory  meatus.     When  the  mal- 
formation is  unilateral,  it  is  unadviaable  to  interfere  with  it.  except, 
perhaps-,  in  cases  of  adults  in  whom  Weber's  experiment  (page  90) 
yields  fair  evidence  of  a  normal  condition  of  the  deep  struc- 
lurefl  on  the  atfected  aide.     If  the  obstruction  be  membranous  in 
■  See  a  ca«  reootdetl  by  Dr.  Koapp,  Are/tira  ff  Utvtog}/,  Tol.  li.  p.  19. 
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character,  it,  may,  of  course,  be  divirtwi  with  some  prosprt-i  of 
succees.  Occlusion  due  to  this  caiist'  sometimes  result*  fittni 
flironif  <atarrh  iif  the  niitUlle  far.  with  implication  of  the  meatm./ 
When  the  auricle  is  very  small  and  much  deformed,  the 
patient's  appearance  will  l>e  improved  by  it*  removal  anil  the 
application  of  an  artificial  i-ulwtitute.  l^luuHant  portions  of  the 
auricle  may  likewree  !«•  removed  with  the  knife  tir  s^eii-sori* ;  and 
when  the  whole  auricle  i»  abnui-mally  large,  impi-ovement  may 
Bometimee  be  etfected  by  the  judicious  curtailment  of  various 
portions. 

'i'he  surgeon  is  sometimes  called  upon  to  rectify  the  deformity 

of  a  projeitting  auricle.     Bandapes  and  paila  may  lie  tried,  Vint 

much  time  and  patience  would  be  requin^d  for  any  improvement, 

and  they  seldom  prove  efficacious.     In  marked  cases,  when  the 

patientH  art"  venif  anxious  to  have  something  done,  improvement 

may  be  effecte4l  by  removing  a  piece  of  integument  from  the  angle 

behind  the  ear.     A  curved  incii»ion.  with  the  conca\-ity  looking 

inw*ard8,  is    made    on   the   auricle,  and    another  of  a    similar 

character  over  the  root  of  the  mastoid    process.     Hie  elliptical 

portion   of  skin    is   then    removed    by   careftd    diesection.     The 

integument  is  separated  from  its  attachments  for  a  little  distance 

aUing  the   margin  of  the  wound,  and  the   edges   art>  caretiilljrj^H 

brought  together  by  Buture ;  a  bandage  is  applied  so  as  to  keepi^H 

the  ear  close  to  the  head   until  union   has   taken   place.     Thi« 

operation  generally  yields  tfatinfaeton,'  results. 

A  more  extensive  operation,  suitable  for  marked  instaneea 
this  deformity,  has  been  auj^ested  and  perfonned  by  Dr.  Ely.f 
New  York.     Its  details  in  one  case  were  as  follows  : — An  incisii 
was  made  thniugh  the  skin  along  the  entire  length  of  the  fnrro 
at  the  back  of  the  ear.  and.  commencing  at  its  upjx-r  extivmity. 
gecond  incision  wae  cai'ried  over  the  posterior  surface  of  the 
auricle,  in  a  eur\ed  dirw^ion,  down  to  the  lower  end  of  the  first 
cnt.     The  skin  and  subcutaneous  tissues  were  then  dissected  otT. 
Two  incisions,  nearly  parallel  to  the  former  ones,  were  next  carrie^^^ 
through  the  cartilage,  and  an  elliptical  piece  of  the  latter,  measur^^ 
i»g    H  ^v  i  '"t"^'  "^a8   removed.      The   piet;es  of  e.vciscd  skinw 
weiv  considerably  larger.     The  edges  were  then  united  hy  ^^l^M 
sutures— seven  including  the  skin  alone,  and  three  passing  through^ 

•  Arehha  qf  Otology,  vol.  x».  p.  7*. 

t  Roo««,  Duetmttfthe  Ear^  "ih  %A.,  p.  98. 
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the  cartilagf  likcwiw.  '■  Owing  to  the  imtiiral  folds  of  the  latter 
structure,  it  v>o»  impossible  to  secmv  perfect  coaptation  of  the 
anterior  swrfatv  of  llie  auricle,  aiul  n  Hmall  t^pacp  was  here  left  to 
heal  by  ip^nulatioii.  The  tlressiiii^  consisted  of  abaorbent  cotton 
and  a  Ixindagc.  Heulhig ensued  with  very  little  pain  or  swelling; 
the  posterior  incision  united  by  the  Hi*st  iutoatiou.  and  the 
anterior  wound  by  granulation."  In  operating  upon  the  second 
ear.  Dr.  Ely  transfixed  it  with  a  walpel,  and  exci6>t*d  a  piece  of 
cartilage  of  the  desired  iihape  and  size,  together  with  its  ove> 
lying  skin.  Additional  skin  wai5  then  reninved  fi*om  the  posterior 
fturfaoe,  and  the  result  was  a»  satis faet^^iry  as  in  (he  fiii;t  ear.  The 
posterior  cicatrices  were  hidden  by  their  position,  and  those  on 

thf  anltrior  t^uHhcc   wert*  ncnnvlv  notireable. 

Congenital  Aural  Fistulas. — 'llie  last  class  of  malfoi-ma- 
tiorie  requiring  notice  includee  the  so-called  ''congenital  fistiilee  of 
the  auricle."'  These  are  small  canals,  the  openings  «>f  which  are 
usually  found  near  the  tragua  ami  on  the  anterior  poition  of  the 
helix.  They  are  only  a  few  nnllimetres  deep,  and  often  contain  a 
■whiti-fh  finid  ;  .<mall  cy»t»  ai-e  apt  to  result  tVoni  occlusion  of  the 
€>rifices.  They  aiv  sonietimps  notlciMl  in  several  members  of  the 
sianie  family,  and  are  occasiunally  traceable  through  several  genem- 
tions.  As  etatetl  by  Professor  Grnber.  they  have  no  anatomical 
relationship  to  the  canals  or  cavitit^a  uf  the  ear.  but  are  the 
remains  of  the  tirst  branchial  cleft,  and  are  therefore  wTongly 
named  "aural  listulie,''  They  sometimes  pome  under  the  notice  of 
the  surgeon  when  their  walls  become  inflame*!,  as  a  result  of  the 
entrance  of  foreign  bodies,  and  when  they  ai-e  converted  into 
cyete.  Sir  .lanieK  I'aget*  has  recorded  several  instances  of 
branchial  fistula^  in  llie  external  ears  occurring  in  flu-  family  of 
a  gentleman,  perfectly  well  formed  in  other  respects,  but  liaving  & 
brancltial  fistula  on  the  right  side  of  the  neck.  "  His  father  and 
a  idiiter.  as  well  as  f<nn*  of  his  own  children,  had  similar  mal- 
formations;  the  fistula  in  t^vo  of  the  latter  being  on  the  left  side, 
and  in  the  other  twtv  svmmetrically  dis|Mised  on  each  side  of  the 
neck.  But  in  addition  to  these  cervical  fistulae,  the  gentleman 
himself,  his  sister,  and  live  uf  his  children,  each  presenls  fistula'  in 
the  helix  of  one  or  botli  ears."  These  corresponded  with  the 
iption  given  alnive ;  they  were  less  aotl  and  flexible  than  the 

Id  a  paper  rend  bcFore  the  Med.-Cbir.   Society,  Kor.    '27,    1&77.      See 
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cenical  fitttulae,  producing  no  secretion,  and  causing  no  annoyance. 
Sir  J.  Paget  regarded  these  aural  fistulse  as  probably  due  to  the 
incomplete  closure  of  the  upper,  or  post-oral  fissure.  The  mem- 
brane lining  the  branchial  fistulee  is  apt  to  show  signs  of  irritability 
when  touched  witli  a  fine  probe.  Convulsive  attacks  of  coughing 
may  be  thus  induced.* 

•  Arckiret  tf  Otology,  toL  xvU.  p.  226. 


DISORDEKS  OF  THK  SECHETJON  IN  TilE  AVDITOKV  MEATUS— 
ACCIMUJ.ATIOX  OF  CEKUMEN. 

Utidee  normal  conditions,  the  secretion  of  the  ceniminous  glnnde* 
is  sufficient  only  to  lubricate  the  surface  of  the  cartilaginous 
portion  of  the  meatns,  but  increaRe  of  the  secretion  is  not  in- 
frequent, and  is  due  to  a  variety  of  raiises.  The  fluid  yielded  by 
the  glands  ie  nomially  of  a  light-yeUow  colour,  and  becomes  con- 
verted into  thin  dry  Rcales.  When  the  secretion  is  in  excess. 
these  scales  form  soft  ninwet*,  which  eventnally  "Ijerome  hard 
and  brittle,  and  more  or  less  occlude  the  raeatuw.  I'heir  colotir 
changes  from  light  yeHow  to  dark  brown  or  lilnek.  and  in  the 
conrse  of  time  they  form  ragged  pings,  sometimew  displaying 
bright  facets  on  their  surface,  owing  to  the  presence  of  clioleutea- 
rine.  Besides  the  secivtion  from  the  cenmiina!  glands,  these  pbigs 
contain  epidennic  scales  and  hairs,  and  in  diabetic  eases  sugar  can 
■omeiinies  be  detected. 

Catuet.  —  Cei-unnnoua    plugs    ai-c   due   either    to    ahnoniially 

increased  activity  of  the  glands,  or  to  obBtacIec  to  the  ewape  nf 

their  secretion.     They  are  far  more  common  in   mah>s  than  in 

females.      Increased   glandular  activity  is  sometimeB  noticed  in 

individuals  whose  skin  evinces  a  similar  tr<mtlition.     Increase  ami 

hardening  of  cerumen   may  occur  alone,  or  may  be  symptomatic 

of  inflammation   of  the  external  and  middle  oar,  and   I  am  in- 

elineil  to  attribute  the  fortnatifui   of  such   plugs  iiliuost    invar-iably 

to  this  cause,     llie  diseases  mu\  conditions  in  «hiL-h  the  nccuniu- 

Ution  may  occur  are  (I)  chronic  suppuration  of  the  tympanum; 

(2)  rhronic  non-suppurative  inflammation  of  the  tympanum  ;  (3) 

diffnse  iixiianmiation  of  the  auditoty  canal;    (J)  foreigii  IkmHcs  ; 

(5)   parasitic    inflammation.       Hardening   of  the    cerumen   also 
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<KX!iir»  in  iliseaae  of  thf  internal  ear.  and  in  these  cases  re 
of  the  wax  may  slightly  or  even  considerably  improve  the  he 
(Riiowft).      To    thffe    may   Ik-    addti]    et-zenia  of   llie   meatus  ^ 

intpi-opcr  methods   of  L>leant<iiig   the  eanol,  e.f}.,  with  a  poir*"* 
piece  of  towel,   by  which  the  secretion   '\i   i>iisheH  more  d<?t- 
iiito  the  ear.     VoHtzer  cil»sen*es  that  ceruniinal  accumulatioix 
mnch  more  often  found  in  those  who  cleanse  the  meatus  than 
those  who  uegletrt  it.     Under  normal  cnnditions,  the  motions 
tlie  jaw  tend  to  remove  diT  Hcales  of  cernmen.     WitJi  regani    *' 
ohsfaclea  to  the  escajie  of  the  secretion,  it  is  evident  that  cia** 
strietions  of  the  meatns  and  exostoses  of  the  canal  are  likely  tjoa^ 
in  this   manner;    and   foivij/n    Ixidies  may  be   included   in  thtM 
jiame  fal<*^iry. 

Symptoms. — Inspissated  eerumen  may  remain  in  the  meatii^ 
iw  iHjn^ideralile  periods  withuiit  causinp  any  snbjertive  sy 
plotus.  provided  only  that  a  }msftage  be  left  fur  the  transmission 
sonorous  impressions  t^  the  tympanum.  It  is  to  the  positi 
rather  than  to  the  tjiiantity  of  the  munimnlatod  cerumen  that 
tiymptoms  are  likely  tu  be  due.  These  atnsist  in  mort*  or 
tnnvked  deafness,  a  sensation  of  foiness  in  the  ear,  tinnitus  and 
(giddiness,  the  two  latter  Wing  the  result  of  pressure  nj>on  the 
niemliruua  tympani.  As  n  general  rule,  plugb  of  cerumen  do  not 
niatt'riftUy  affect  the  hearing  until  they  occlude  the  meatus.  Deaf- 
ness may  oct:ur  quite  suddenly,  owinp  to  displat-ement  of  the 
hardeinxl  material,  or  to  its  becoming  swollen,  in  conse<pienee  of 
the  entranct*  of  water  into  the  ear.  If  the  walls  of  the  meatus 
be  iiritated  by  the  mags,  the  imtalion  may  lie  conveyed  to  the 
anditoiT  nerve    by    the    branches    of  the  liftli    pair,   and    various 

Iahnurnial  Houiids  may  be  heai-d.  l*ain  in  the  ear  is  U*s  fretjuently 
experienced,  but  it  may  be  verj*  seveiT,  and  extend  to  other  part* 
(•f  the  hfftd  ami  to  the  neck.  Motor  disordei-s  have  been  occa- 
sionally tiliserved.  «.;/.,  blephni-o-spaKm,  and  tWial  paralysis,  the 
symptoms  disapiteariujc  after  removal  of  the  plug.  Great  (lepres- 
sion  of  spirits,  almost  amounting  to  melancholia,  was  olisened  in 
A  case  reported  by  I  Jr.  HiKtua;  spi-edy  relief  was  obtained  after 
the  wax  hftd  be^n  removed.  Cough  is  Boraetinie«  complained  of, 
the  irritati""  >«''"*.'  wmveye*]  either  directly  by  the  auricular 
Iwnm-h  of  the  va^nis.  or  by  the  auricuk^teujpurai  of  the  fifth  to 
the  lMI«*>'  "*'"'''•  ^'**'  ^^^  ori>(in  of  which  is  close  to  that  of  the 
^f^ffoTK  t^  '^^  *'**■  *'^'**  "'^"**'*    '^*'  medulla  oblongata  is  accus- 
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tantd  to  receivo  imprtrseione  through  the  vagus  from  the  larynx, 
and  beuce  riie  irritation  occurring  in  the  ear  in  referred  to  that 
4rgan.  In  a  raw  ret'ordfd  by  Mr.  IVii-y  Jnkiiii*.*  tiie  roiipli, 
wUch  had  exibtod  for  Ibur  years,  was  nccumimiiieU  by  gradually 
hMmMUig  «-eakness,  night^wwit«.  and  occasional  deliriitm.  The 
pirirnt  wns  supposed  to  be  conBumptive ;  but  all  the  symptoma 
r^iiflly  di>>np|M-art'd  after  removal  of  eerunien  from  Kith  ears. 

On  examining  the  ear.  the  cerumen  may  be  found  to  cover 
■mral  »pot«,  or  to  occupy  the  canal  in  the  form  of  acalea  or  crusts 
or  K'unded  niAK^e:^,  but  it  is  often  seen  as  a  dark  brown  or  black 

I  ping,  extending  from  the  orifice  of  the  meatus  down  to  the  mem- 
hnum  lympani.     Occasionally  a  plug  of  thie  character  is  covered 
fcy  a  layrr  of  fpidermic  scales,  winch  envi>lope  it  like  a  sac.     In 
childrm,  the  wax  is  genemlly  yellowish,  and  deposited  in  layers. 
ARaft  the  removal  of  the  accumulation  by  the  aid  of  the  syringe, 
tile  mr&ce  of  the  meatus  and  tlie  membi-ane  are  nfreii  seen  to  be 
neddened  and  injected,  but  these  appearances  ai-e  due  iu  girat 
mwianrp    to  the  irritation  of  the  smngjiig.     In  some  cases  the 
aonmiulated  maiaies  set  up  inHanimatinn,  and  even  ulceratinn,  in 
the   mefttiis.     Other  changes  sometimes  seen  aiv  the  result  of 
pw^um ;  thus  the  raemhrana  tj-mpani  may  be  pui^hed  inwards, 
and  in  m  condition  of  atrophy,  while  8ometinie«i  opiMiingH  form. 
In  oilher  cases  the  effects  of  pressure  are  seen  in  the  walls  of  the 
eanal.   which  are  atjxtphied  and  partially  destroyed,  so  that  th<> 
ikraiua  i^  dilated,  and  the  cerumen  may  pass  into  the  tympanum, 
aid  likewii»e  into  the  mastoid  cells.     Jt   is  possibli*  that,  in  these 
latM.   the    accumulation  of  cerumen  was  the  result  of  chronic 
■pponatiou.  which  was  also  the  real  cause  of  the  damage  to  the 

The   Dia^osia  of  ceniminal   ai^umnlation  is.    for    the    most 

^■rt.  t^fcsily  niaile;  the  speculum  may  l>e  required,  but  examina- 

vith  the  naked  eye  is  often  sufficient.     ITie  meatus  is  seen 

--  occupied  by  a  yellow  or  brownish  mass,  the  consistence  of 

i-<  it  varies  greatly.     Foreign  Wlies  In  the  ear.  and  es|iecially 

^taft»  of  cotton  wool,  inspissated  di^hai*ge8.  and  epithelial  mnsnes 

Mr  W  mistaken  for  accumulations  of  ceninien.     In  all  obsi-ure 

tmtrt   of    cei-ebral    disorder.    The    ear    sh<vnld    l>e   verj-   carefully 

mrd.      A  case  is  recorded  by  v.  Trultscht  of  a  patient  who, 

"  Pratiiticner,  1867.  vol.  i.  p.  423. 

-t^  I^hrhufk  drr  OhrenheilkHnie,  18AI,  S.  9^. 
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after  a  fall,  suddenly  l«*caine  giddy  aud  deaf,  and  was  treated 
by  van'oue  ivmedies,  inchiding  the  application  of  a  sefon.  It 
WBn  fotind  oil  caivfii!  examination  that  a  p!ug  of  cerumen  was 
the  cause  of  the  syuiptouis. 

The  Prog^nosis  in  cases  of  inspissated  cerumen  may  be  8(»me- 
what  unrtTtain,  innsmnrh  as  the  conilition  is  not  infn;queiitly 
assoeiatefl  vvitii  otht-r  aifeetiontt  of  the  far.  If  the  deatiiees  has 
come  on  i-apidly,  and  improvement  Bpontaneonaly  occurs  from 
time  to  time,  a  plug  of  cenunen  is  likely  to  he  pivsent.  If  the 
doundiiig  fork,  placed  on  tlie  head,  lie  indistinctly  heard  on  the 
oircluded  side,  some  affection  of  the  internal  ear  may  be  suspected. 
It  was  pointed  out  by  Toynbee  that  ceruuiiual  accumulation  often 
exist*  in  cases  of  arlhesive  processes  in  the  middle  ear,  and  of 
atfectious  uf  tlie  labyrinth.  Intermittent  loss  of  bont^-condui-tiou 
has  been  noticed  in  some  cases  of  plugging  of  the  meatus  by 
cerumen  ;  it  passes  off  ot^er  the  wax  has  Ijeen  removed.  It  must 
be  remembered  that  i-ecurrence  of  accumnlation  is  not  uncommon, 
even  in  persons  of  cleanly  habits. 

Treatment — The  removal  of  cenmunal  aocuniulation  is  best 
effected  by  pyrinfjing  the  ear  with  warm  water  fteni|>eratHre  100° 
to  105°  Fahrenheit).  If  the  plug  be  dry  and  hanl  it  is  better, 
before  using  the  sj-ringe.  to  sortcn  it  by  filling  the  meatus  with 
warm  water.  The  water  should  l>p  allowed  to  remain  for  several 
Diinutea.  and  it  must  be  remembered  that  the  inunediate  effect 
will  pi-obably  be  an  increase  of  deafness  and  tinnitus,  this  being- 
due  to  the  swelling  uf  the  plug.  If  the  msiM  does  not  come 
away  readily  on  the  syringe  Iwing  ui+ed,  aftpr  water  has  been 
allowed  to  remaui  in  the  meatus  for  a  few  minutt^,  it  may  be 
gently  moved  by  means  of  a  chromir  ac{d  carrier  or  a  probe. 
'Iliis  should  never  be  done  without  a  strong  light  being  Ihi-own  at 
the  time  through  a  speculum  upon  the  pltig.  for  fear  of  injury  to 
the  neighbouring  strutitures.  If  this  pi-ocedure  caui^ert  pain,  and 
but  liTtle  wax  is  removed  when  the  ear  u  again  syringetl,  it  is  U*st. 
to  wail  until  the  mass  has  been  eot'tened  by  other  means  before  a 
further  attempt  is  made  to  get  it  away. 

For  softening  cerumen  the  following  formula  is  auituble : — 

H.  Sodii  I^icarb gr<  x. 

Glycerini  ,         .         .         .  3ij. 

Aq.  Destill 5i.i.  Miace. 

A  few  drops  to  be  warmed,  and  placed  in  the  ear  several  times  a 
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flay,  until  the  mass  has  become  thoroiighly  softened.  Th**  ear 
slioald  be  ciirefuUy  examine*]  cliiriiig  the  syringing  process,  lest 
the  latter  ehould  be  continned  after  all  the  cerumen  has  come  aM'ay. 
After  conip)i-te  remftval  of  the  plnj,'.  the  heanuj^  is  in  most  <-a8ee 
inipruve<l,  uiid  the  subjective  syniptomsciii-iippear.  but  uornial  heaiv 
ing  ifi  not  generally  obtained,  because  the  accumulatiou  of  cerumen 
is  usually  secondari*  to  «iime  other  affection.  The  meatui!  should 
be  carefully  di-ied  wiih  absorbent  wool,  and  a  Hinall  plnf:^  of  cotton 
wool  should  be  introduced,  and  renewed  from  time  to  time  for 
several  days,  if  the  wt-atlier  be  <*<jld  or  damp.  Tlie  cutis  and  the 
inembrana  tiiinpani  are  apt  to  Iw  very  sensitive  after  a  plug  has  bt-en 
removed.  Accumulations  of  cerumen  are  veiy  liable  to  recur,  and 
it  U  well  to  have  the  ear  syringed  from  time  to  time,  and  to  make 
use  of  the  soda  and  glycerine  drops.  To  prevent  ivlapsea,  Ur. 
Knapp*  recommends  the  occasional  use  of  lukewarm  *»oap-water. 
This  is  kept  in  the  ear  for  about  fifteen  mimites.  and  then  stirred 
with  a  camel-hair  brush  as  deep  in  the  canal  as  the  patient  c-an 
reach;  then  the  ear  is  sj'ringed  witlt  warm  water,  wiped  diy. 
and  for  a  short  time  protected  with  a  little  absorbent  r-otttm 
wool.  Any  co-existing  affe*^.ion  of  the  ear  should,  of  couise.  be 
attended  to. 

An  opp*>site  condition,  namely.  Deficiency  of  Cerumen, 

far  less  frecjuentlv  ocenrs.  but  it  sometimes  happens  without  any 

apparent  cause,  and  soinetinies  aftsaciated  with  disorders  of  the 

middle  ear,  as  a  result  of  some  atft'ction  of  the  trophic  nerves. 

Marked  dni'net!.ij  of  the  meatiiH   is   ofVn  aik  early  )<yiiiptom   of 

adhesive  in6ammation  of  the  middle  ear.     Inflammator*'  pi-oeesses 

in  the  meatus  also  check  the  secretion  of  cerumen,  and  the  same 

result  is  itometimes  due  to  senile  atrophy  of  the  glandtt.    Frequently 

wanhingthe  meatnsissaid  to  diminish  the  secret  ion.    Tiie  'iyniptoms 

of  thiM  condition  are  a  feeling  of  dryiieiisand  irritation  in  I  he  meatuK, 

which  on  examination  is  seen  to  be  pale  and  dull.     There  is  nu 

iMTPisary  impairment  of  hearing,  niul  wht-n  this  symptom   is  pn- 

setit.  being  due  to  disorder  of  the  middle  ear.  the  reappearance  of 

wnimen  is  by  no  means  a  certain  indication  of  impmvemwjt. 

Treatment — In  order  to  relieve  thi*  irritatinn  n  little  vaseline 
'IT  jihcTriae  may  l)e  a])plied  to  the  meatus,  and  if  tiu-M-  fail,  white 
I'lvdpitate  ointment  nrny  be  tried. 

•  Areiirtt  Iff  Otohff^,  vol.  xi.  p.  2lM. 
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inHiK%d.  Thus.  hji>ertrQphy  of  the  lobule,  often  seen  in  women  in 
Eastern  countries,  is*  the  rpsult  of  wearing  hea\y  earrings.  A 
very  small  anricle  is  sometinipa  met  with,  either  having  all  itj! 
parts  perfect,  up  uvM-e  or  less  defective.  Sometime*  the  ear 
resemhies  that  of  an  animal. 

Anomalies  of  poBitian. — ^fention  hatt  been  already  made  of 
thus*"  iu>»i*8  in  whii-h  the  auricle  is  nttache<l  to  the  neck,  side  of 
the  face,  &o.  In  another  class  of  cases,  the  auricle  is  normally 
attached  to  the  head,  but  the  expanded  part,  instead  of  lying 
more  or  less  close  to  the  head,  stands  out  almost  at  a  ri^ht 
angle.  In  an  opposite  clatts,  the  auricle  is  adherent  to  tlie  ^ide 
of  the  head. 

Malformations  of  the  External  Meatus  are  olWn  accom- 

paTiit'd  by  similar  cfmditions  itf  tlie  am'iiU*  and  t\"nipannni.  The 
passage  may  he  entirely  absent,  or  repre.«entefl  only  by  a  blind 
clefb  or  ftBsnre,  or  by  several  minute  canals.  In  another  clatw  of 
cases  there  are  two  distinct  auditory  passages,  either  commnni- 
ca(ing  with  each  other  or  ivmaining  Repai'ate.  In  one  recorded 
instance,  the  suiwniumerary  passage  was  behind  the  auricle,  and 
extended  to  the  tympanic  membrane.  Diminished  calibre  of  the 
meatus  is  frequent  among  deaf  and  dumb  childi-en.  A  similar 
condition  of  t-he  cartilaginous  meatus  sometimes  occui'S  in  old  age, 
and  is  due  to  relaxation  of  the  pan,  and  especially  of  those  Hhrea 
by  which  tiie  membrandus  portifiu  is  attached  to  the  squamous 
bone.  Projections  in  the  wall  of  the  meatus  likewise  diminish  its 
calibiv.  and  the  same  result  is  prwlnced  by  chi-oinc  inflammatory 
conditions  leading  to  thickening  of  the  walls,  by  ricatricial  con- 
traction, and  various  morbid  gro^uhs.  Ai-tjuired  ativ!<ia  may  be 
due  to  chronic  eczema  of  the  meatus,  as  in  a  c-ose  recorded  by 
Profe&sor  Mooe.* 

Or.  Eugcn  Joelt  has  collected  eleven  carefully  rettinled  case« 
of  congenital  closure  of  the  meatns.  In  almoet  every  instance  the 
OMCOtU  portion  of  the  auditory  canal  was  represented  by  a  msBS  of 
compact  or  cancellous  tissue  ;  oc-easionatly  a  small  defect  in  the 
bone  could  be  observed,  and  in  some  tipeeimens  a  narrow  fiasiu-e 
le<l  into  the  tj*nipanum.  In  most  rases  the  nidimentaiy  auricle 
exhibited  traces  of  an  auditor)*  ajwi-ture  in  tlie  shui)e  of  a  shallow 
depreesion ;  but  in  some  instances  no  such  trace  of  a  meatus  could 

'  Arrhit>et  ^  OttiUyg,  Tol.  xtil,  p.  237, 
+  Ibiit.,  Tol.  xviil.  p.  317. 


INJUUIKS  OF  THK  AUUICl.E. 


159 


effects  will  be  deacrilx'd  in  a  succeeding  chapter.  The  meatus  is 
often  invoK'erl  in  cases  of  injniy  to  the  auricle.  Incised  wounds, 
limited  to  the  cartiIaginoui§  p^jrtiun.  are  seldom,  if  ever,  serious, 
though  the  pai*otid  ^land  niny  be  iniplicated;  hut  when  the  osseona 
part,  is  injured.  Inn^-rfintinued  suppuration,  followed  Uy  contrac- 
tion, is  likely  to  result.  Woundi!  of  the  jwaterior  wall  may  extend 
into  the  mastoid  cells,  and  there  is  always  the  risk  that  the  injuiy 
to  the  deep  part,  of  the  meatiiB  may  involve  the  tjinpauic  nieni- 
bnuie.  Inflammatory  pi-oce^ses  &i\er  wounds  may  extend  to  the 
middle  ear  through  the  pet ro-tyni panic  fie-inre.  aa  well  as  through 
the  iiifer\'ention  of  conni'ctive  tissue  and  vesaela. 

The  Biagnons  iu  the»e  coses  is  for  the  most  part  easy, 
nnlesti  the  meatus  be  very  mnch  swollen.  Cold  compresses  should 
be  applied,  and  the  wounda  may  be  subsequently  dressed  with 
l)orie  acid  ointment  or  other  antiseptic.  The  nsk  of  contraction 
ehould  always  be  borne  iu  mind.  When  iiecessai'y,  laniinaria  or 
spont'i^  tents  mny  he  intrwhiced  into  the  nipatns. 

Fracture  of  the  Walla  of  the  Meatus  generally 
results  from  indirect  violence — v.'j.,  a  blow  upon  the  lower  jaw. 
In  old  pereons  this  Intter  injun'  may  trisily  cAuse  a  fracture  of 
the  glenoid  foiwa,  and  a  blow  on  the  chin  may  produce  this  result 
on  huth  sides.  In  one  case,  the  condyle  of  the  lower  jaw  was 
drix'en  into  the  meatus.*  Tlie  upjitT  wall  of  the  canal  is  liable 
to   be  involved  in  cases  of  frac-tui-e   uf  the  base  of  the  skull. 

The  symptoms  of  tliese  injuries  are  not  always  very  definite. 
Pain  is.  of  course,  complained  of;  crepitation  can  sometimes  be 
dettfTted.  and  there  is  usually  more  or  less  deformity'.  Ha^mor- 
rfaage  h  likely  to  be  profuse  when  the  upper  and  posterior  walls 
are  involved ;  if  the  skin  be  not  torn  the  blood  will  acciunolate 
under  it.  Escape  of  cerebro-apinal  fluid  <loe«  not  necessarily 
indicate  fracture  of  the  meatus,  for  it  ix:cm*3  lilceivise  in  strvere 
injnries  of  the  labyrinth.  In  fractures  involnng  the  glenoid  fossa, 
movement  of  the  jaw  will  be  painful  anil  flidicuit. 

Fractures  involving^  the  anterior  auil  inferior  walls  of  the 
meatus  genejaliy  admit  of  a  favonrnbie  prognosis.  On  the  other 
hand,  the  prot<pect  it*  bad  when  the  superior  wail  in  ffat^ired,  and 
especially  when  there  is  feason  to  suspect  (hat  the  base  of  the 
•Inill  \&  likewise  injured. 

Sums  and  Scalds. — ^The  auricle  is  not  often  tlie  seat  of 

*  Gellf,  /VrrM  t/rt  Matailirs  lU  COreilte.  p.  69. 
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burns,  uuleBS  tbe  ueigbboiiriiig  parte  are  also  involved.  Scalds 
sometimes  occur  in  perBouti,  Aiich  as  wait<er8  and  otiiers.  who  are 
in  the  habit  of  carrying  on  their  lieads  vesselii  cuntaining  hot 
fluids.  The  part  is  occasionally  injtired  by  mineral  acids  being 
throwni  upon  it.  and  extensive  sloughs  and  nlceration  are  theivby 
cauMfd.  When  the  orificf  of  the  meatus  itt  involved,  contraction 
is  liable  to  eui»ue  as  a  result  of  cicatrisation. 

Tlie  t.R'atmeiit  of  hums  of  the  auricle  is  the  same  as  that  of 
similar  injuries  elsewhere.  Vesicleti  sliuuld  be  cai-efiilly  pricked, 
so  as  to  evacuate  their  contents  and  preserve  the  epidermis  as  a 
covering,  and  vaseline  or  boriuaeid  ointment  may  then  be  applied. 
Kither  tlie  liniment  of  lime  or  carron  oil  is  a  suitable  dressing  for 
more  severe  cAse«.  Wlien  the  inner  surface  of  the  auricle  and 
the  atljoining  purtioit  of  tlie  head  are  the  t^eat  of  the  burns,  great 
care  is  necessary  to  prevent  adhesion  during  cicatrisation.  The 
}mrt6  must  be  kept  separate<l  by  layers  of  cottou-wool  or  lint. 
Kspet'ial  care  is  uecessaiy  in  treating  cLses  due  to  the  effects  of 
mineral  acids.  The  extensive  sloughing  is  Apt  to  cause  great 
destniction  and  considerable  deformity,  and  wlieu  the  meatus  is 
involved,  the  aperture  is  likely  to  Iw  more  or  less  occludetl.  Tliis 
result  shotdd  1»  prevented  as  far  as  possible  by  keeping  p]e<lget« 
of  lint  unil  afterwards  sponge  tents  in  the  opening. 

FroBt-blte. — Owing  to  its  exposed  position  the  auricle  is 
espet^ially  pj-oiie  to  exhibit  the  effects  of  severe  cold.  These  are 
seen  in  vai-ious  fonns  and  stages ;  as  a  result  of  prolonged 
exposui-e  to  low  temperatures,  the  anricle.  like  the  nose,  may 
become  oimpletely  fro/.en,  with  necrosis  and  gangrene  of  portions 
of  skin  and  caitilage  as  speedy  cousequences.  In  far  more 
common  cases,  ot^en  Keeii  in  tins  country,  cii-cumscribed  portions 
of  the  ear  lieeonie  i-ed  and  s^s•o^en,  the  skin  gives  way  and  rrai-ks. 
hhKKl  is  discharged  and  crusts  form.  The  most  common  sufferers 
from  tliese  so-called  cliilblainB  are  young  persons  of  both  sexes, 
of  delicate  constitutions,  and  tJie  effects  of  the  cold  are  apt  to 
manifest  themselves  every  winter.  It  in  not,  however,  necessni^' 
for  the  production  of  chilblains  that  tlie  tompt-rature  sliould  be 
below  the  fi'eeaing  point. 

The  Hynipt<mi8  of  clnlblains  are  too  well  known  to  i-equire 
description.  When  the  ear  is  affected  severe  pain  ia  complained 
of.  assotnated  with  itching  and  a  sensation  of  heat,  which  latter  is 
apt  to  lie  very  troublesome  when  llie  patient  goes  into  a  «'ai'in  rwmt. 
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The  treatment  of  frost-bite  affecting  the  ear  may  be  summed 
np  in  a  few  words.  In  recent  cases  soon  after  exposure  the  part' 
should  be  nibbed  with  cold  water  or  snow,  and  friction  contiimed 
until  circulation  is  restored.  For  the  after-effects,  circumscribed 
swellings  may  be  painted  over  with  a  mixture  of  the  tinctures  of 
iodine  and  opium,  or  with  collodion  and  iodol.  Cracks  and  ulcere 
are  best  treated  with  boric  acid  ointment,  and  when  they  are  verj'- 
irritable,  a  solution  of  nitrate  of  silver  may  be  applied  with 
advantage. 
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OTILEMATOMATA,  OR  VASCULAR  TUMOURS  OF  THE 

AURICLE. 

This  term  is  used  to  designate  tumours  of  various  sizes  formed 
in  the  auricle,  and  sometimes  in  the  external  meatus,  as  a  result 
of  the  subcutaneous  escape  of  hlood  from  the  vessels.  Two  forms 
are  described,  viz.,  traumatic  aud  spontaneous,  the  former  being 
often  associated  with  other  injuries  of  the  auricle,  such  as  rupture 
of  the  cartilage  ;  the  latter  occurring  without  apparent  cause.  In 
rare  cases,  spontaneous  eflfusion  of  blood  beneath  the  nasal 
mucous  membrane  has  been  observed  in  association  with  sponta- 
neous  otheematomata,  and  in  some  instances  of  the  latter  character. 
occurring  in  lunatics,  heematoma  of  the  dura  mater  has  been 
discovered  after  death.  Some  authorities  do  not  believe  that 
othsematoma  can  be  developed  in  the  absence  of  previous 
injur\'.* 

It  was  formerly  supposed  that  spontaneous  efTusion  of  blood 
into  the  tissues  of  the  auricle  occurred  only  among  insane 
patients ;  bat  this  is  by  no  means  the  case,  though  the  condition 
is  much  more  commonly  found  in  these  subjects,  and  more  often 
in  men  than  in  women.  Dr.  Hunf  reports  twenty-four  inst-ances, 
of  which  twenty-three  occurred  in  males ;  and  it  would  seem 
that  hsematoma  auris  in  the  subjects  of  brain-rlisease  is  a  highly 
unfavourable  symptom,  and  points  to  an  incurable  lesion. 

It  appears,  from  Dr.  Hun's  statements,  that  the  idiopathic  and 
traumatic  forms  of  the  condition  differ  considerably  from  each 
other.  He  records  a  case  in  which  an  insane  patient,  the  subject 
of  haematoma  of  one  auricle,  received  on  the  other  a  blow  from  a 

"  Archire-f  of  Otology,  vol.  xiU.  p.  303. 

t  American  Journal  of  Intaniiy,  July,  1870. 
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bmoTii-hnndle.  which  caneed  swelling  and  ecchymosis,  but  not 
hseniatoma.  He  attributes  the  spontaneous  occurrence  of  tht* 
condition  to  a  twofold  cause,  viz.,  cerebral  congestion,  and  centri- 
petal imtation  of  the  system  by  the  eniotiona.  Tlie  mftjority  of 
his  patients  were  the  subjects  of  general  paralyais  and  melancholia, 
and  in  these  conditions  there  is  a  tendency  to  rejieat^d  t^ngegtions 
of  the  head  witli  consequent  dilatation  of  vessela.  Other  writers 
allude  t^j  morbid  changes  in  the  part  aa  favouring  the  occurrence 
of  othfeniatonia ;  the  most  important  of  these  are,  softening  and 
i*neration  of  the  cartilt^e,  and  atheromatous  disease  of  the 
'TCsaels.  wliich  causes  them  to  become  very  friable.  Some  authors 
SBSOciate  fissures  of  the  cartilage  with  sotWiiiug,  and  state  that> 
these  conditions  are  not  infrecjuent  in  emaciated  and  cachectic 
indinduals  suffering  from  mental  affections.  The  cartilage,  in 
8Qch  cases,  breaks  up  into  several  layers,  inoloeiug  irregular 
canties  containing  mucoid  6aid  and  connective  tissue.  It  ia 
obi'ions  that  changes  of  this  kind  in  the  cartilaginous  tissue 
prudispose  to  rupture  of  blowl-vessels,  and  the  formation  of 
Tascnlar  tumours,  and  that  in  consequence  of  the  fragility  of  the 
tissue,  the  effnsed  blood  may  rapidly  force  its  way  through  the 
Beparat4^  caililaginouH  layers. 

In  connection  with  the  influence  of  nervous  disturbance  upon 
the  formation  of  these  tumours,  some  of  Dr.  Bmwn-Sdquard's 
experiments  have  an  impoilant  bearing.  He  found  that  in  guinea- 
pigs,  sections  of  a  i-estiform  body  near  the  calamus  scriptorius  will 
produce  haemorrhage  under  the  akin  of  tlie  ear,  to  be  followed 
afterwards  by  gangrene,  and  that  these  appearances  art*  most 
marked  on  the  injured  side,  and  less  prominent  on  the  other  one. 
He  haft  alao  tbund  that  section  of  the  sciatic  nerve  will  produce 
tile  same  ivsults,  by  refle.x  action  on  the  medulla,  and  he  is  le<l  to 
TlBlie\-e  that  disease  of  the  base  of  the  brain,  not  abvays  causing 
inuiiity.  is  the  origin  of  liaimatoma  auris.  It  would  seem  that 
this  condition  of  the  ear  is  not  confined  to  the  human  sxibject. 
Several  instances  uf  othematoma,  occurring  (without  olnioua 
CKue)  in  cats,*  have  lately  been  placed  on  record.  In,  ono 
iofitance,  after  the  swelling  subsided,  the  ear  began  tu  shrink,  and 
akimalely  formed  a  puckered  irregular  mass  close  to  the  side  of 
the  head. 

Symptonu.  —  The   appearance  of  a    spontaneous   heematonia 

*  BritUh  Medical  Ji>yrnat,  1B8&.  Tol.  i.  pp.  197.  648. 
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aurig  is  udually  pi-t!c'fdecl  by  redness  and  awelliug  of  the  far  and 
side  of  the  face ;  hut  sometinies  no  premonitory  ^rnjptom  is 
obst*rvaWe.  As  a  genera!  riilp,  the  tiimoiir  RhctwB  itwlf  <m  tiit« 
exli'nial  surlact*  of  the  auriclf,  aad  gentrally  in  the  upper  half 
(Pig.  61),  as  a  roundish,  smooth,  bhiish-red  mass,  varying  in  sixe. 
tense,  and  more  or  less  elastic.  Similar  tnmours  have  ooca- 
gicmally  Imh-h  observed  cm  the  posttrior  suriace  of  the  auricle. 
In  fM)i«t'  easca  the  skin  is  comparatively  iiornial  ui  colour.  Tho 
ridges  of  the  auricle  are  obliterated,  unleas  the  bl(x>d  is  extra- 
vasated  into  Ihi-  substance  of  the  cartilage.     In  the  majority  of 
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cases,  the  8i;>'elling  is  developed  within  a  few  hours,  and  remains 
for  sorae  time  without  change.  There  may  be  no  subjective  sym- 
ptoms, or  the  patient  may  runiplain  of  sonie  amount  nf  pain,  with 
a  feeling  of  tension,  heat,  and  tingling',  'nie  luinour  oitlier  bursts 
spontaneously,  or  gradually  subsides,  and  undergoes  c-ei-tain 
changes  to  be  presently  noticed. 

In  traumatjc  rases,  the  left  ear  is  more  often  affected  than  the 
right,  and  the  appearances  vary  with  the  cause  and  severity  of  the 
injur}'.  As  a  general  rule,  the  tumour  is  rapidly  developed. 
Inasmuch  as   it  is   due  to  extravasation   of  blood  from    vessels 
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niptaivd  liy  violence.  Frfinkera*  pxperimentH,  however,  show 
that  twenty-four  liours  or  more  may  elapse  betuiv  the  swelling 
appears.  The  site  of  the  extravasation  is  either  between  the  skin 
and  the  perichondrium,  or,  more  rarely,  between  the  latter  and  the 
cartilage. 

In  bot^  classes  of  coses,  the  effused  blood  becomes  partially 
or  t)oniplet<»ly  abnorlied  as  time  gneB  on,  hnt  more  or  Iphs  deformity 
is  apt  to  remain,  owiug  to  the  changes  iu  the  cartilage.  In  ti-au- 
matic  cases,  when  the  cartilage  has  been  broken  and  the  frag- 
menta  displareil,  the  deformity  may  be  very  ronaidprable.  An 
auricle,  thus  deformed,  h  a  distiiigui>«hing  mark  of  some  old 
BtAtnea  of  Hercules  and  Pollux.  At  the  present  day,  instances 
of  "  shrunken  ears"  in  lunatic  asylums  are  far  less  common  than 
in  former  times,  when  there  was  less  supervision  over  tht-  patients 
and  their  attendants.  On  the  other  hand,  cases  are  becoming 
ewhat  common  among  foothall  players.  As  rare  consequences 
or  ntlucmatfinia,  little  ma.'tHea  of  bony  tissue  l)ecomn  developed  in 
the  anricle ;  chalky  dfj>osits  are  more  common.  Suppuration  is 
an  occasional  ivsult,  and  in  one  case  of  tmuniatic  othBematoma. 
rpcnrdcd  by  Gniher,  ulceration  and  septicaemia  ensued. 

Treatment  —  In  spontaneouti  cases  the  treatmeut  is  verr 
simple.  If  the  tumour  be  small  and  not  verj-  ten»e  it  may  be  left 
to  subside  by  itself.  Under  opposite  conditions  the  fluid  should 
be  drawn  off  with  a  trocar  or  evacuated  by  means  of  a  small 
incision,  and  pre^suT-e  afterwards  applied  to  prevent  reBlling.  In 
traumatic  cases,  the  relief  of  pain  and  the  pi-eventitm  of  disltgure- 
nient  are  the  objects  to  be  aimed  at.  The  tumour,  if  tense,  should 
be  evacuati^l,  anil  cold  applications  used.  If  coa^ilation  has 
taken  place,  it  will  be  iuH;essary  to  incise  the  swelling  ami  to 
temove  the  clot ;  cold  applications  and  pressure  will  constitute  the 
ntnainder  of  the  treatment,  and  -ivhen  all  active  symptoms  havo 
rabeided.  careful  massage  will  probably  aid  in  restoring  the  normal 
condition.  If  this  prove  unavailing.  pifssuTe  should  lie  perspvered 
with,  and  tincture  of  lotUne  should  be  applied  from  time  to  time. 


•  Archirvi  ef  Otoiog^^  vfA.  x\\i.  p.  303. 
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Inflammation  of  the  fibi-ous  membrane  covering  the  cartilage 
of  the  auricle  gives  rise  to  sjinptoma  more  or  lees  reaerabling  fhoe« 
of  othiematoma.  Tlie  upper  part,  of  the  aurielo  is  the  portion 
Tnninly  affprt**:!,  whprea*  the  lobule  generally  escapes.  The  pi-o- 
raiueut  symptom  is  the  formation  of  one  or  more  roundish  swellingB. 
which  are  in(»re  or  less  hot  anH  painful.  Considerable  deformity 
IB  apt  to  remain  after  tlu-ir  subsidence. 

Symptoms  and  Progrew.— In  some  cases  the  inflammation 
enpervenes  without  any  obvions  cause,  and  is  eon^Tied  to  the 
p(M'i(;hondrium  and  cartilage  iif  the  auricle.  In  othera.  the  in- 
tlaiuniatory  prwess  extends  from  the  meatus,  which  may  Ije  the 
seat  of  fnnincle.  Tn  the  former  case,  sharp,  shooting,  and  con- 
tinuous pain  may  W  the  fii-at  symptom,  and  may  continue  for 
several  days  iu  the  ab&ence  of  any  visible  change,  lledness  and 
swelling  then  commence  in  a  circumscribed  spot,  and  gradually 
liecome  more  marked.  Fluctuation  is  soon  manifest,  and  (he 
swelling  continues  to  increase  until  it  involves  more  or  less  of  the 
concavity  of  the  auricle  and  encroaches  on  the  meatus.  The 
surface  of  the  tumour  is  pale  nni  in  colour  and  ujieven,  but  the 
natural  elevations  and  depressions  are  obliterated.  In.  the  course 
of  time,  unless  inciaions  are  made,  the  skin  gives  way  at  one  nr 
moi'e  points,  and  a  quantity  of  viscid  eei-ous  tluid  escapes.  The 
discharge  subsequently  beromcs  purulent,  and  fistulous  openings 
are  likely  to  remain.  The  subsequent  course  is  apt  to  be  very 
tedious ;  several  months  may  elapse  before  recovery"  takes  plai^. 
In  one  recorded  case.*  the  swelling  involved  various  portions  of  the 
auricle  in  snooession,  and  caused  so  nuich  deformity  that  no  part 
•  Arekirvi  n/"  OtoUtg^.  vol.  xix.  p,  B. 
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could  be  recognised.  Tuberosities  took  the  places  of  the  foEsae, 
and  the  auricle  appeared  like  a  lump  of  flesh.  The  amount  of 
resulting  deformity  varies  with  the  degree  of  the  inflammation. 
In  rare  cases,  portions  of  the  cartilage  become  necrosed  and 
detached;  in  others,  considerable  contraction  of  the  meatus  is  super- 
added to  the  deformity.  Osaification  of  the  cartilage  is  an  occa- 
sional result.*  The  posterior  surface  of  the  auricle  is  sometimes 
involved,  and  when  this  is  the  case  large  abscesses  may  be  formed. 
Treatmenl — In  the  early  stage,  cold  applications  may  be 
tried  with  the  view  of  checking  the  inflammatory  process.  When 
fluctuation  is  perceptible,  it  is  best  to  make  a  free  incision  through 
the  tumour,  and  to  scrape  away  the  contents  with  a  sharp  spoon,  f 
Any  sinuses  that  may  have  formed  should  be  carefully  slit  up,  and 
granulation  tissue  should  be  scraped  away.  Pro\'ision  must  be 
made  for  thorough  drainage,  and  iodoform  or  alembroth  gauze, 
covered  with  cotton  wool  and  a  bandage,  forais  a  good  subsequent 
dressing.  In  later  stages,  when  much  deformity  has  resulted, 
improvement  may  sometimes  be  effected  by  removing  hardened 
and  prominent  pieces  of  cartilage,  and  readjusting  isolated  portions. 
In  a  case  thus  treated  by  Dr.  Knapp,  the  deformity  was  greatly 
fliminished.  The  anatomical  examination  of  the  portions  removed 
showed  that  they  contained  well-developed  true  osseous  substance. 

*  ArcMves  of  Otology,  vol.  xix.  p.  45. 
t  Ibid.,  Tol.  xii,  p.  20. 
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induce^l.  Thus,  hypertrophy  of  the  lobule,  often  seen  in  women  in 
HIastern  c()initrie!<,  in  the  result  of  wearing  hfavy  earrings.  A 
very  small  auricle  it)  Hometimeii  met  is*ith,  either  having  all  it8 
piut«  perfect,  or  more  or  less  defective.  Sometimes  the  ear 
reseiiihiefi  that  of  iin  nninml. 

Anomalies  of  poiition. — Mention  hati  benn  already  made  of 
thnsi'  lasrs  in  which  the  aurieie  is  attachi>d  to  the  neck,  aide  of 
the  t'art^,  itc.  In  another  claRs  nf  cases,  the  auricle  is  normallv 
Attached  to  thu  head,  but  the  expanded  part,  instead  of  U*ing 
more  or  less  close  to  the  hea<l  stands  out  ahnost  at  a  right 
angle.  In  an  upposite  clast<,  the  auricle  is  adherent  to  the  side 
of  the  head. 

Malformatioiis  of  the  External  MeatUB  are  uften  accom- 

paiiifd  by  (similar  cuiuliiiuiis  of  tlie  auri*:lf  and  t_\nniNinuni.  The 
}>atiHa^'e  may  Im-  entirely  alisent,  or  represented  only  by  a  blind 
cleft  or  fissuiv,  or  by  si'veral  minute  canaU.  In  anotiier  class  of 
cases  there  are  two  distinct  auditoiy  pase&gee,  eitber  commnni- 
cuting  with  eiu-h  other  or  reniainiug  separate.  In  one  recorded 
instance,  the  supernumerary  passage  was  behind  the  auricle,  and 
extended  to  the  tympanic  membrane.  Diminished  calibre  of  the 
meatns  is  fnHpient  among  deaf  and  dumb  children.  A  similar 
condition  of  the  cartilnginous  meatus  sometimee  occurs  in  old  age, 
and  is  due  to  relaxation  of  the  pait.  and  especially  of  those  tibrea 
by  which  the  membranous  jMntinn  is  attiu^heil  to  the  squamous 
bone.  Projections  in  the  wall  of  the  meatus  likewise  <b'minisb  it.s 
calibre,  and  the  same  result  is  produced  by  chronic  inflammatory 
cxmdttiuns  leiullng  to  thickening  cf  the  waUs.  by  cicatricial  cnn- 
traction,  and  various  morbid  growths.  ActjniriHl  aln-sia  nmy  be 
due  to  chronic  eczema  of  the  meatus,  as  in  a  case  recorded  by 
Professor  MtKj*.* 

Dr.  Kugeu  jLielt  has  collected  eleven  carefully  reconle*!  ca^es 
of  congenital  closure  nf  the  meatus.  In  almost  every  instAnoe  the 
osseous  portion  of  tlu*  au<litory  canal  was  n*pivAented  by  a  mass  of 
compact  or  cancellous  tissue  ;  occasionally  a  small  defect  in  the 
bone  could  be  obsen-ed.  and  in  some  s)jecimen8  a  narrow  fissure 
led  into  the  tympanum.  In  most  cases  the  rudimentari*  auricle 
exhibited  traces  uf  an  auditor^'  aperture  in  the  shaite  of  a  shallow 
depression  ;  but  in  some  instances  no  snch  trm-e  of  a  meatus  could 

*  Arekirtt  tf  Ot^fUfg,  vol.  xill.  p.  237. 
+  /^rf.,ToI.  xTiit.  p.  317. 
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be  diaoovtrvd.  llie  cartilaginous  portion  of  the  auditory  canal 
ma  occasionally  present,  and  formed  a  pouch,  closed  at  the 
brmpanic  *nd.  Tlie  tjiiijKinic  Ikhii^  and  the  menil>rana  tjTn- 
pam  wrn^  invariably  alweiit :  the  tynipauum  was  tillier  much 
narTO>wed  or  replaced  by  osseous  tissue ;  the  ossicles  were  either 
mtinrly  missing  or  iniperfectly  developed,  whereas  the  labyrinth 
«M  rwvly  affected. 

Clo«are  of  tlie  meatus  by  membranous  tbmiations  is  soine- 
tunr«  congenital.*  and  either  the  c-ommeTi cement  of  the  canal  or 
ihe  paaaage  itself  may  be  thut;  affected.  Urban t'Schitm.-h  [joints 
tiul  that  the  tissue  blocking  up  the  meatus  consists  of  epithelium 
aloae.  and  does  not.  contain  any  of  the  deeper  structures  of  the 
catis.  In  some  animals — e.ij.,  dogn.  catii.  rabbits,  and  mice — such 
ooclufiion  of  the  meatus  at  birth  is  a  normal  conditiou ;  the 
fpithelial  tissue  subsequently  undergoes  retrogresfiive  metamor- 
Itboiis, 

Png^iu.~lu  cases  of  seveiv  congenital  malformation  of 
ibc  anriole,  no  deHnite  forecast  can  be  made  as  to  the  hearing- 
power  of  the  chilli.  Regard  mnst  alwavs  be  paid  to  thi^  proba- 
bility of  a  similar  conditiou  of  the  tympanuui  oud  labyrinth. 
When  the  child  is  more  than  six  months  old,  and  tails  to  start 
when  loud  sounds  are  produced  near  to  it  or  to  tuni  itf«  eyes  in 
ibcir  direction,  the  cunclusjon  ia  inevitable  that  hearing-power 
is  absent  If  the  maltbrmation  be  unilateral,  the  unaffected  ear 
sboald  of  counie  be  closed  during  the  experiments. 

Ttaatnidiit. —  In  cjuk>h  of  ab^pnce  of  the  meatus,  attempts 
liavr  be*-M  made  to  form  a  canal  leading  from  the  defective  auricle 
to  t}ie  tympanum.  Thi*  results  are  almost  always  unsatisfactory, 
izuumuch  ajt  the  middle  ear  is  raivly  noi*mal,  and  the  position  of 
!be  auricle  may  be  no  guide  to  that  of  the  deeper  structure**.  It 
might,  however,  be  justifiable,  in  cases  of  bilateral  atresia  of  the 
DBKatns.  to  make  an  exploratory  incision  towards  the  membrana 
tTTupani,  and  to  endeavour  to  create  a  canal  by  means  of  sixmge 
tmta.  No  operation  is  practicable  in  cases  in  which  an  osseous 
n»A  occupies  the  place  of  the  auditon,-  meatus.  When  the  nial- 
rormation  is  unilateral,  it  is  unatlvisable  to  interfere  with  it.  except, 
perhaps,  in  cm^a  of  adults  in  whom  Weber's  experiment  (page  90) 
vit-lds  fair  evidence  of  a  normal  condition  of  the  deep  struo 
tuiv*  on  the  affected  aide.  If  the  obstruction  be  membranous  in 
*  See  B  ewe  reocrded  by  Dr.  Knapp,  Arekitvt  »/  OtoUg^,  toI.  xi.  p.  19- 
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organisms  coatained  in  the  diechai^e.  The  spread  of  tiie  ecsema 
may  be  explained  in  a  similar  manuer.  Dr.  Rohrer,  of  Zurich, 
inoculated  ]-ahbit«'  ears  with  cultivations  of"  diplococci  oblaiiifd 
from  the  serum  of  the  veaiclea  uf  tuKuma,  and  produced  a  similar 
eruption.  The  conversion  of  the  vesicles  into  pustules  is  as.'u>- 
ciated  with  the  development  of  Htaphylococci.  Gmber  states  that 
eczema  of  the  ear  is  Hometimes  clue  to  irritating  niatlcre  (dye»,  ttc.) 
contained  in  scai'ves  used  to  cover  the  part.  Politzer  alludes  to 
caneis  in  which  circumscribed  eczema,  on  the  upper  part  of  the 
crest  of  the  helix,  and  occurring  sym metrically  in  both  ears,  was 
apparently  cansed  by  sleeping  on  hard  horsehair  pillows.  EcKema 
Bometimes  uccure  in  an  epidemic  form  among  school  children,  and 
ip  posssibly  due  to  contagion. 

Symptoms, — Acute  erafma  of  the  ear  gives  rise  to  sensations 
of  tension,  itching,  and  burning  in  the  part,  and  in  cliildreu  the 
eniplion  is  commonly  attended  with  fever  .'uid  restle.ssness.  Com- 
plete or  partial  occlusion  of  the  meatus  by  the  eruption  will  diminish 
the  hearing-power,  and  cause  tiiuiituti^  and  oilier  abnormal  eenea- 
tions.  'llie  eruption  may  occur  on  both  surfaces  of  the  auricle;  it 
is  most  often  seen  in  the  fosaw  ol'  the  upper  half  of  the  outer 
surface,  in  the  neighbourhood  of  the  lobule,  and  in  the  angle 
between  the  ear  and  the  head.     Both  ears  are  generally  afleoted. 

The  appearances  resemble  those  of  eczema  on  other  parts  of 
the  body.  There  is  redness  and  swelling  of  the  skin,  folloxved  by 
the  formation  of  closely-set  vesicles,  which  are  apt  to  burst  and 
leave  raw  surfaces.  I'bese  latter  become  covered  with  erupts, 
beneath  which  a  viscid  or  purulent  fluid  is  aecret^H.  In  time  the 
crusts  fall  off,  leaving  either  a  dry  surface  or  small  fissui-es  and 
ulcers,  covered  with  purulent  seei-etion.  In  slight  cases,  the 
process  sooner  cimiea  to  an  end ;  tlie  vesicles  dry  up,  and  desqua- 
mation takes  place. 

When  the  meatus  is  the  seat  of  the  eruption,  the  epidermis 
soon  becomes  detached,  the  cutia  is  inure  or  less  inliltrated  and 
swollen,  anrl  a  discharge  of  tarbid  serous  tluid  is  a  common 
symptom.  The  appearances  then  resemble  those  of  difliise  in- 
flammation nf  the  meatus ;  but  the  eruption  on  the  auricle  will 
sene  in  indicate  the  real  nature  uf  the  case. 

Acute  ecienia  generally  subsiHes  nnder  proper  treatment ;  bnt 
the  duration  of  the  (romplaint  varies  from  a  few  days  to  several 
wtvks,  and  Iho  eruption  is  very  prone  to  rvcur  and  to  break  out 
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on  Ireeh  yiortitniB  of  the  aurii-Ie.  After  repeated  attAcke,  the  con- 
ditiou  is  apt  to  pass  into  a  chronic  stage,  accompaiiifd  by  thiekeu- 
ing  of  the  part  and  other  changes.  The  subcutaneous  connective 
fe^ne  becomes,  nuich  hyperti*ophied,  and  the  nuricle  is  enlai'^jed 
Hkd  rigid,  while  the  meatus  h  lessened  in  calibiv.  owing  to  the 
thickening  of  its  walls.  The  sairface  h  covered  with  crusts  or 
scales,  or  both  fomis  may  be  combined.  In  the  waly  fomi,  the 
auricle  is  enlarged  and  ivddened,  and  in  the  seat  ot"  continuous 
desquamation .  In  mild  cases,  the  eruption  is  confined  to  portions 
of  the  auricle  :  Imt  in  severe  ibnns,  it  extends  over  the  entii-e  ear. 
and  to  the  face,  scalp,  and  neck,  as  well  as  into  the  meatus. 
Fi^mres  are  verj*  liable  to  fomi  in  the  normal  grooves  and  depres- 
sions, and  especially  behind  (he  ear.  The  itcliin^;  U  {generally 
verj'  truublesouie,  and  patients  not  ijjfrequently  injure  the  part  in 
their  efforts  to  relie^•e  the  uncomfortable  sensation.  Noises  in  the 
ear,  arising  fi-om  the  same  causes  as  in  the  acute  form,  are  oftCTi 
complained  of,  and  hearing  may  also  be  impaired  a.s  a  result  of 
congestion  ot  the  Eustachian  tube  and  tinnpanuni. 

Chronic  eczenia  of  the  auricle  is  oft*n  veiy  obstinate.  Proper 
treatment  will  generally  cause  im])rovement  or  recover}' ;  bat 
relapses  are  verj'  prone  to  occur. 

TTiere  is  no  strict  line  of  demarcation  to  be  drawn  lietween 

the  acute  and  ch«mic  forms;  the  former  often  run  into  the  latter, 

and  cases  sometimes  occur  which  are  best  described  as  subacute. 

Thus,  in  young  children  of  a  scrofulous  habit,  we  often  see  cnisty  and 

im])etiginDU:n  etxenia  involving  tlie  posterior  surface  of  the  auricle, 

and  the  hollow  of  the  concha,  and  forniing  part  of  a  widely-spread 

eruption  affecting  tJie  heoil  wul  fa^e.     These  forms  of  ec/ema  are 

tlistingiiished  by  the  copious   production   of  scabs  and   cnists, 

Attached  to  a  much-reddened  and   inflamed   base.     The  intense 

itching   causes   children   to   scratch   the    part   freely,   and    ugly 

bln^diag  sores  are  thus  prwluced.     Febrile  symptoms  are  often 

niwked.  and    the  absorption   of  tlie   purulent  secretions   causes 

Welling  and  sometimes  abscees  in  the  adjacent  glands. 

The  Diagnocii  of  ecstema  of  the  ear  is  for  the  most  part  easy. 
Rait  case^  of  seborrha'a  resemble  the  scaly  form,  but  rliffer  in  tint 
fUMentiug  any  redness  and  inliltration. 

The  Pro^osis  varies  with  the  nature  of  the  case.  The  most 
ohstJnate  forms  ani  those  which  are  associated  with  constitntional 
oimditions. 
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Treatment.— in  (U-nliiig  with  n  case  of  eczema,  the  general 
coiidition  of  the  patient  ahno^  invariably  requires  atti^ntion.  If 
there  be  evitlenc^ea  «!'  aitojniia,  gtKid  food,  and  some  preparation 
of  iron  aiv,  of  course,  indicated,  and  arsenic  is  generally  advan- 
tageons  in  thene  CAses.  Jn  acrafukma  snbjectB,  good  diet,  cod- 
liver  oil.  aiid  the  eyrup  of  the  iodide  of  iron  will  aid  the  action 
of  local  ivmcfliea.  For  dyspeptic  and  gouty  snbjecta  alkaline 
pnrgatives  are  generally  suitable,  and  the  diet  and  mode  of  living- 
should  be  prt»per]y  regulated.  In  nioet  caeee  of  chronic  eczema, 
ami  et.p*'L'ia!ly  when  relapses  are  Irequent,  a  course  of  arsenic 
will  priive  benetieial. 

Thf  lv€(d  ti-eatment  of  eczema  aifecting  thp  ear  varies  %otli 
the  stage  of  the  complaint.  In  acute  eczema  the  auricle  should 
be  cari^fnlly  protected  from  in-itatinn  ;  it  should  be  neither  wai*hed 
nor  avninged.  but  kept  well  anointed  with  vinolia,  or  failing  that, 
with  vaseline  or  other  emollient  ointment.  If  there  be  much 
inflanuuation,  the  yolution  of  liquor  plunibi  snbacetatis  applied 
on  lint  may  replace  the  ointment ;  and  for  the  relief  of  pain  thf 
part  may  he  painted  over  with  a  2  to  5  per  oeat.  solution  of 
cocaine.  Another  remeily  for  this  stage  of  the  affection  is 
ichlhyol  dissolved  in  altohol  (1  part  to  30),  or  made  into  an 
ointment  with  vaseline  (1  to  10). 

When  the  stage  of  crust-fonnation  haH  been  reached,  the 
scabs  must  be  removed  in  order  to  allow  remedies  to  act  on  thi* 
affe<^ed  part.  They  ahonld  be  first  softened  by  the  application  uf 
glycerine  or  almond  oil,  and  then  gently  detached.  Aftor  their 
removal,  and  without  initating  the  skin  any  further,  the  auricle 
should  be  painted  over  with  some  medicated  ointment,  and  pieces 
of  linen  or  lint  smeared  over  with  the  same  ointment  are  then 
to  be  carefully  applied  and  kept  in  close  contact  with  the  afre(Tt*»d 
part.  A  large  number  of  pi-eparations  are  useful  for  the  purpotse. 
and  may.  if  necessai-y,  be  tried  in  succession  until  a  good  nesult 
is  obtained.  Tlie  ointments  of  zinc  and  of  boric  arnd  are  fre- 
quently used  ;  the  Germans  recommend  Hebra's  diat;liylun  oint- 
ment, composed  of  equal  partji  of  diachylon  plaster  and  olive  oil. 
Whichever  ointment  be  selected,  the  Hut  Ik-aring  it  should  be 
closely  fitted  to  the  depressions  on  the  auricle,  and  a  small  plug 
must  he  introduced  into  the  meatus.  The  dressings  should  be 
changed  at  least  twice  every  twenty-fbnr  hours,  and  water  mnst 
not  he  useil  for  cleansing  the  pait,  but  this  should  Im*  eflected  bj- 
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means  of  ctitton  wool  and  a  little  oli\'t-  oil.  Salicylic  acid  is 
another  rpniwly  which  j-ields  jfoorl  rp^nltt*  in  tlie^e  t'.iM's  of  eczema, 
both  in  the  iinpetigiiiuus  and  scaly  furius,  and  when  the  part  ia 
i.ijvered  witli  cmsts.  One  part  of  the  acid  is  mixed  with  ten 
part**  uf  tsi.m])  plarft^r ;  the  mixture  U  yjiread  soniewliat  thickly  on 
linen,  whirJi  is  to  be  carefully  applied  fo  the  irregular  surface  of 
the  auricle.  If,  in  spit4'  of  thi)*  treatment.  [Tiists  contiuiie  to 
form,  the  part  should  be  painted  over  twHce  a  day  with  balsam  of 
Peru,  which  tmds  to  check  their  development. 

In  favourable  cases  the  cruat-formation  ceases,  the  diwharge 
lessens,  and  the  auricle  afismnea  a  more  healthy  appearance.  In 
thie  stage  it  should  be  carefully  protected  from  irritation  of  all 
kinds ;  washing  ia  to  be  prohiluted,  and  cleaneing  must  be  done 
Hnth  cotton  wool,  after  whi«h  vaseline  or  horic  acid  ointment  is 
to  be  applietl. 

In  the  scaly  form  of  eczema,  the  treatment  depends  upon  the 
degree  of  the  atfection  and  the  amount  ofinfiUration  into  the  subcu- 
taneous tieisue.  For  slight  caj^es.  the  white  p]*ecipitate  ointment 
is  a  good  application,  and  if  this  fail  recourse  may  be  had  to  horic 
acid  ointment,  or  to  a  solution  of  boric  acid  in  alcoliol^ — 1  lo  20. 
Dr.  Knapp*  recommends  an  ointment  of  the  yellow  oxide  of 
mercury  (I  to  2  per  cent.)  and  vaseline,  and  that  the  parts  should 
be  covered  with  absorbent  cotton  as  a  protection  from  wind  and 
eoM.  In  nutre  severe  forms,  with  thickenini;  of  the  epidermis 
and  inHltrntion  of  the  cutiele  and  subcutauHms  tissues,  more 
active  remedies  will  be  re^-juired.  The  part  may  Im?  covered  with 
nlicylic  soap  plaster,  which  will  tend  to  soften  the  indurated 
part£,  and  will  remove  the  thickened  epidermis.  Salicylic  acid 
may  likewise  be  applied  as  a  pigment,  two  drachms  in  powder 
l>eing  mixed  with  one  drachm  of  carlxdic  acid  and  ten  of 
t;h'cerine. 

Preparations  of  varioua  kinds  of  tar  are  often  useful  in  ecuema. 
The  Oleum  Cadinmn  (Halle  tie  Cnth)  and  the  Oleum  llu.«ci  I'yro- 
li^ieum  ai"e  yenerally  u.sed.  In  severe  cases,  one  of  these  is 
ap]ilied  on  a  stiff  brni«h  several  times  daily,  and  the  jiart  ir  then 
dustefl  over  with  (Mjwdered  starch.  When  the  skin  becomes 
softer  and  paler,  the  same  remedies  may  be  applied  as  ointments. 
diluted  with  v.iwline  in  various  proportions.  Zinc  ointment  and 
an  ointrucnt  composed  of  ichthyol  one  part  to  ten  parts  of  lano- 
•  Arthivet  nf  Ot^lofji/.  vol.  xi.  p.  20\. 
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Hnp  aiv  somi^tinips  efficacious.  TIip  oleate  of  zinc,  combined  with 
equal  parts  of  raseUiie.  is  said  to  be  preferable  to  ordinary  siinc 
ointment,  inasmuch  as  it  does  not  poat  the  surface  with  a  crtist  of 
tldbris,  which  checks  healiny;,  and  irritates  the  part  on  rerao\'al. 
If  thegc  remedies  fail,  carholie  acid  ointment  may  be  tried  (1  to  20 
of  vaseline,  with  a  h'ttie  ^lyoenne),  or  a  solntion  may  be  nsed  com- 
posed as  follows:  acid  carUalic,  10  parts;  alcohol  and  (^rlycerine, 
of  eftch  50  parts,  and  250  parts  of  water. 

Wlien  the  external  meatus  is  the  seat  of  an  eczematous  erup- 
(ion.  it  miii«t  be  kept  free  from  accumulation  of  dfibris,  Lut 
adheivut  epitliclial  crusts  must  not  be  forcibly  removed  by 
syringing,  which  would  act  as  an  irritant.  Gmber  i-erommends 
Uiat  such  crusts  s^hunld  first  be  softened  by  applying  a  solution 
of  carbonate  of  potash  in  glycerine  (1  to  loO);  the  ear  may  then 
be  caretiilly  syringed.  Tlie  same  author  recommends  snlphate  of 
zinc  for  mild  cases,  without  pain;  it  may  be  dissolved  in  glycerine 
— 5  grains  tu  the  ounce — and  of  this.  10  or  15  drops  warmed  are 
placed  in  the  ear  t^vico  or  three  times  a  day.  In  obstinate  eases  a 
solution  of  nitrate  of  silver — 8  grains  to  the  ounce — should  be 
paiutetl  ttver  the  surface,  and  tliif*  nmy  be  repeated  from  time  to 
time  after  the  blackened  epithelial  scales  fall  ofl*.  When  much 
swelling  exists,  and  the  canal  of  the  meatus  is  considerably 
ol)structe<l,  a  small  pledget  of  lint  smeared  over  with  one  or 
other  of  the  above-mentioned  ointnieiit«  should  be  placed  m  it. 
BO  as  to  exert  some  pressure  upon  its  walls.  In  more  marked 
caKes,  it  may  be  necessar}'  to  use  tente  of  sponge  or  of  laminaria 
in  order  tti  restore  the  uonnal  calibre  of  the  pai-t. 

In  most  cases  of  eczema  it  is  necessary  to  tn.-  several  remedies 
liefore  a  good  result  is  obtained,  and  the  list  of  tJiose  at  the  com- 
mand of  the  practitioner  Is  somewhat  lengthy.  After  the  eruption 
has  disappeared,  and  the  parts  have  assumed  their  noimal  con- 
dition, it  is  desirable  to  guard  against  relapses  by  persevering 
with  some  mild  form  of  ti-eatment.  The  white  precipitate  oint- 
ment is  one  of  the  best  remedies  available  for  this  purpoae. 
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enu:irM.St'KtHKD  OR  rUiaiA'CUrAU  rXKLAMM.VTION  OF  TIIE 
EXTEKNAL  MEATUS. 


\y  thi«  complaint  the  iiiilanmiation  is  limited  tu  one  or  more 
i|icits,  ami  leads  to  the  formation  of  abscesses  or  boiU.  Cnsea  of 
iki*  kind  are  somcwhtit  common,  their  frequency  being  due  to 
ihe  tminlter  of  glandular  atnictures  contained  in  the  meatus,  the 
eartilagiiious  portion  of  which  is  most  of^eii  affected.  Tlie 
disorder  is  more  common  in  adults  than  in  childit'ii,  and  is 
anally  limit«^l  to  one  ear.  the  left  beinj^  more  often  affected  than 
the  ri(^t.  Recun-ences.  especially  during  the  spring  and  autumn. 
Mv  noticed  in  a  large  proportion  of  cases ;  epidemice  of  the 
ooRtptaint  have  been  obsen-ed  in   Paris  and  in  Vienna. 

Cauiu. — The  complaint  sometimes  occurs  in  persons  appa- 
naUy  healthy;  but  in  the  majoiity  of  cases  there  is  likewise 
disorder  of  the  genera!  health.  SnniPtimeR  there  aiv  indi- 
is  of  plethora,  but  KJgns  of  ini|)aiivd  nutrition,  scrofuln.  and 
wm*n'*  are  much  more  conuuon.  Fnruncular  eruptions  in  other 
part*  not  infre<|npntly  coexist;  in  some  cases  an  eni])tion  of 
tcwroji  in  the  mcatu;^  han  pix'ueded  the  inSanmiatlon.  Kxjxisure 
to  oold.  mechanical  irritation,  and  the  application  of  remedies  to 
llie  meatus  are  occasionally  followed  by  the  development  of 
fimuicles.  Chronic  suppuration  of  the  middle  ear  is  another,  and 
»  iDore  common  cause,  the  irritation  being  probably  due  to  the 
mkro-organismg  contained  in  the  discharges.  Some  authorities 
tn  pf  opinion  that  in  cases  in  which  no  other  affection  is  present, 
hroncular  inflammation  of  the  meatus  is  almost  always  due  to 
ffoe^iic  bacteria.  L&wenberg  •  was  the  first  to  demonstrate  the 
[wmjtcg  of  such  oi^anitmig  in  the  pus  from  aural  furuncles,  and 

'  Arrkire-t  i)f  OtfUtgg,  Tol.  xi.  p.  273. 
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his  observatione  have  bt-en  confimiwl  l>y  8tibtH*(|iifnt  iti^r-« 
According  to  his  now,  \y\\vn  a  funmck-  hae  once  bee«i 
«ii  a*5('idi']ifal  acrumulatioji  uf  [*pet*itic  micrococci  in 
follicle,  a  ivlnpsf  and,  fxteiiaion  art?  bi*ou^ht  about  hy  p] 
of  the  -microbe}*  on  the  surface  to  other  follicles,  thus 
iipw  furuncles  by  auto-conti^zfioii.  Only  the  worst 
furuncles  must  be  expUiined  by  the  circulation  of  micrt^ 
the  blood.  Kirchner  ttlates  that  he  has  often  discov-i* 
BtAphylococcu«  pyoffenes  aiii'ena  in  the  pus  of  tiiese  furniJ<3 
has  prodiuvd  Hljt4cei>»et«  in  ammaU  by  inoculating  them  i^ 
fultivnted  products.  Other  experiments  prove  that  infe*-*'* 
tJike  place  when  the  sUiii  is  perfectly  sonnd.  provided  t 
tluid  containinji  the  niicro-oryanisms  \)v  applied  U*  it  with 
of  friction.  Microscopic  investigation  then  shows  thrt 
orpanit<ms  have  passed  into  the  hair-follicle  a.  It  is.  ho* 
<litKcult  to  luvount  for  t}iose  cases  in  wliich  the  ajt^tlicati 
i?nch  remedies  as  chloroform,  tether,  and  solutions  of  carboUt 
t<'  the  TTientuB  is  followed  by  fnnnicular  inflannnation.  Cbs 
which  the  diwirder  ia  probably  due  to  direct  contact  with  d« 
posing  materials  are  seen  among  butchers  and  horse-slaught< 
nnd  pei"snns  employed  in  dressing  hides.  In  diabetic  pnt 
tile  meatus  is  occasionally  Ihc  seat  of  furuncle*,  and  thii*  pari 
be  affected  when  boils  follow  the  administration  of  brorai 
potat^ium.  Ixiwenberg  explains  (he  relation  of  dJabet* 
funnicles  by  ftating  that  snj^ar  is  conducive  to  the  fonnat 
micro<'t»cci. 

Symptoms. —Tlie  anterior  and  the  inferior  walle  of  the  w 
and  tlie  inner  aurface  of  the  ti'agus  aiv  the  part*  nnwt 
nifecttMl.  There  ia  at  fii-st  more  or  less  dift'used  redncee 
swelling,  which  soon  K'come  more  marked  and  defined,  so 
the  meatus  is  to  some  extent  obstrncled.  In  some  casen.  t 
more  such  swellings  exist  at  the  same  time.  The  abscess  pi 
tJie  ordinan-  course;  after  a  few  daj-»  tbe  swelling  bw 
wftcr,  and  evidences  of  suppuration  are  apparent.  If  It 
itself,  the  abscess  breaks  and  fragments  of  necrosed  oonm 
tissue  escape  with  the  pns  ami  blood.  Healing  k  some 
retanled  by  the  formation  of  ulcers  or  granulations;  but  w 
the  abticesB  closes  in  the  nnlinary  way.  The  inflammation  i 
to  spread  to  the  adjuoent  parts;  the  parotid  and  neighbo 
h-mphfttic  glands  sometimes  became  swollen  and  painful,  an 
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or  le>tk»       *^  ^*  situated  on  the  poeterior  wall  of  thtt 


-IitfU  the  ti>>^^    *'^->xcl    process  may  b«  similarly  aifeoted. 


_    *^enia  oC  Ihf  side   of  the  face  and  neck 


^H 


*^xild  the  inflammation  spread  to  the 


t- ...... 

"-  ^     c«5<»      ^jjt,  sicl^*,  ^•"^tnclB  with  the   aknll.  th«   former  will 

|e-  ^^ectire  ^S^'^tj^^e  head. 

>rtie  ^*    ,jil  st^*^  of  ♦•"i_^^'*^  ^i**^  8"'^li  *8  might  be  expected  from 

^u**    -.  Apt  tio  l^—,^  Complaint.     Pain  is  always  more  or  less 

^*  ,  d^P^^    l^a,        '**^companiHil  by  felirile  t;>inptoms,  espe- 

.  i(       -^Yi  xh^  ^^r-t-t^^^   ***'  t^*-'  "'t^tttws  ^f^  involved.     Hie  paiu 

""  ^^*s  of  the  inftammntiion,  and  often  ext*^nds 


^ggpfi  ''*  ^  \\\  ^^*^r\\^*^^  ^^'^  »'**'■  It  i*  agjfravated  by  movements 
,  jli*'*       tfor***      _^.     *^  and  eating,  and  by  toiichinj^  the  auricle; 

9\^    »1^*^'  1  bv  ^^itvfc*      **ighl.     In  children,  high   fever   may  be 

t       -rt»  ..r  ^*^g  and    delirium,  so  tliat  the  symptoms 


^ 


il 


>'^oO%,Uv^':^^y-  V  mo. 


(fl 


'^'fl*^^     -ue  *Vy\      ^*^te  of  the  abec*'ss  is  followed  by  marked 
^^f  &'      e\\brAi\  -    ****»tn8,  and,  uuleBS  other  awellinf:s  form,  the 
f^^  <Att*      -  A  «i>Ck*^     **  ^''^  J8  succeeded  by  a  feeling  of  fulness  and 

For  some  days,  however,  move- 
more  ur  less  painful. 
KI«S*V-,^\tf  ^"\-ft   "*^**s»  i^  formiug.  deafiiess  is  generally  present, 
'^  .    {pf^  V      >     '  ^*lfty  not  be  aware  of  any  difTerejice.  unless  the 
^o*?  .  \n*  '^'^  ^  ^**jI y  wclnded.     When  the  deep  part  of  the  canal 
^,,  v^^    ,t-<t  ^  *      ^Vofnees   may  be  due    to    implication    of  the 
^  »^'      ^^   ^^Vftiii.     Noises    in    the    ears,    and  sensationu  of 
-»?tfl      ,  (ii\<^  ^^^^letw.  ai-e  often  complained  of.     These  symptoms 
^o  hjl^PBiinia  and  increase  of  pressure  in  the  labyrinth, 
j^  ^'".     .  iiobAidH  after  the  nbsc-ess  has  bui-st  or  been  opened. 
^       tl^  iuBMiimafiou  inv(»lves  the  more  external  portion  of  the 
VO**''        r-ultiftive  svmploms  niav  be  ven'  slight  or  altogether 

ifci'^**  ,ynti)Hial  eas^*  tht-  abscess,  instead  of  healing  up,  con- 
lo  ^  ,i(-iliargf  for  some  time.  ActTording  to  Prof.  Gnilwr, 
^■of*  ''  ij-fitv  is  due  mainly  to  the  position  of  the  aliecess. 
^  P^  ^iinpuratiou  it<  more  liable  to  occur  in  certain  parts  uf 
P**"*  ■  rv  canftl  than  in  others,  and  increased  va8<Milarity  would 
i^*"'^*' •i)nnt  for  the  difference.     Thus  when  the  upper  wall  is 


■  ^*''"h    nr«'*'»^P*  ■'"^  iM-culioi-Iy  severe  and  olistinate.    In  this 
vJ'        ^_i„  AIM  Unn*r  and  mui^  abnmlonl  than  elsc^wherp,  and 
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observations  hav 
'iiie  to  hin  ri 
an   iKviilcntal   aci:. 

of  tiip  niii'n>lf 
lew    funinclr 
iruucles  niti^i 
le  lildorl.      K 
taphyktc'"^" 
^an  prrvli 


I  ay     • 

■  cachectic  »ia}>| 

tiecharge    a     tlxi. 

^^  witb  the  de\-elo 

^  such  cases,  several 

Mf  maeh  pain  and    <:i_ 


^--i.-*«  of  fnnmcular  infl 
.-anal  itseijf,  hut    tlit* 
^■■n  ting  bones  and  to  tH 
,^mAf  parotid  may  easily    t 
.^^afff,  and  if.  as  iHimetinie» 
ff^  md  poetenor  walls,  tiie  iuB 
'  'hr  brain  a7id  Ut  the  mastoid 
-iom  any  difficulty  in  dit^tingii 
«r  aAnTtions  nf  the  meatus ;  it   1 
mr  mistake  is  possible.     Of  th^^ 
af  bf  confounded,  only  one,  vi:!., 
wliile  otliers  starting  fojm  c»*^ 
jtfti  ihe  eaual.     In  t\\ostosis.  the    '^ 
Btlfii^tly  tender  on  being  touched 
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in  position  with  a  littlf  cottuu  vvul.  The  jtelatiiie  rapidly  dis- 
solves and  acts  as  an  antiphlogistic,  while  the  moi-^ihine  relieves 
the  pain.  Tlie  application  is  to  Ki  rwHewed.  according  tu  tlie 
&3'nipt-uni!j.  from  once  to  three  ur  evpu  four  times  a  day.  and  when 
impi-oveiiieiit  has  taken  place,  half  the  quantity  may  prove  suffi- 
cient. Dr.  Gruber  states  that  since  he  has  made  use  of  these 
prfparalinni^.  he  has  witnet^aed  exLvllent  resultfi.  and  hatu  rarely 
had  ri'cttuisf  to  «cai'ilicatiou,  a  nietliorj  wliii  !i  he  formeriy 
recoTii  mended.* 

"When  pns  has  tiljvlously  formed,  a  fi-s^r  incision  is  the  proper 
treatment,  and  blet-diug  should  be  enconraj^eti  by  ponring  warm 
water  into  the  ear.  A  knife,  resemhlin^  that  u»ed  for  t«notonw, 
is  the  best  instnnnent  for  making^  the  inci-siou.  which  should 
extend  down  to  the  bone  or  cartilage.  After  the  operation  the 
wound  should  be  painted  over  with  carbolise*!  glycenne  or  solu- 
tion of  boric  acid,  and  then  it  is  well  to  insert  a  small  pledget  of 
moistened  Hnt.  but  not  so  thick  as  to  cause  pain.  Af  a  general 
nile  the  enppuration  soon  ceases,  the  swelling  passes  off.  and  the 
wonnd  heals  in  a  few  days.  The  boric  add  solation  may  be 
applied  several  times  daily  uiitil  cicatrisat  i^m  is  complete. 

If  the  cAfie  1h>  considered  as  not  quite  n-ady  for  incision, 
attempts  should  be  made  to  hasten  the  suppm-ation.  and  at  the 
same  time  to  it'lieve  the  ]jaiTi.  When  the  abscess  is  situated  in 
the  deeper  part  of  the  meatus,  both  indications  may  l)i-  fnltilletl 
by  Inatilliug  fi-ora  time  to  time  warm  decoction  of  poppies,  to 
which  a  little  laudanum  hns  been  added.  The  fluid  should  be 
dropped  into  the  ear  even,-  halt-honr,  and  allowed  to  remain  for 
several  minutes,  when  the  meatus  .should  be  phigged  with  cotton 
wool.  For  abscesses  involving  the  cartilagin<iu8  poilion.  plugs  of 
cotton  wool,  saturated  with  a  warm  Sdlution  of  the  acetates  of 
lead  an<I  uf  luoi-phiue,  are  the  best  applications.  The  exposnre 
of  the  ear  to  steam  and  thm  use  of  warm  pDnltices  to  the  auricle 
are  to  be  deprecated ;  the  latter  is  apt  to  cause  inflammation  of 
the  parotid  gland  and  periostitis  of  the  mastoid  pmresr*.  Kor  the 
relief  of  violent  pain,  recourse  may  be  had  to  a  nioqihitie  oint- 
ment. 1  to  50  of  vaseline,  and  the  same  remedy  may  be  given 
internally   or  injected  subtrutanermsly.     Politzcr  rwomniends  the 

•  ThoM  "autal  orolda"  can  now  be  obtained  from  iiamn.  Bnllook  fc  Co.,  of 
Hanover  «r«rt,  Regenl  Mreet.  (S«  note  on  pago  342  at  the  translntion  of  Dr. 
Gnibera  work.) 


mtniclactiuii  into  the  meatus  of  a  lo(i>i;ish  piece  oi'  lavd  covered 
«ilh   morphine   and   boric  acid   ointment   (boric  acid.   jp*.    15; 
TSHfliiie,  gr.  300 ;  morjih.  acet.,  gr.  3).     The  same  author  poiuts 
cut  that  antiseptic  treatment  is  of  great  value  in  deatinj/  with 
fonuiculosis  ol"  the  external  meatus.     Repeated  eruptions  aiv  not 
nncouunon,  and  are  duubtleBH  due  to  bacteria,     llae  be^  remedies 
we  carbolic  acid  mixed   with  glycerine  (1   part  to  30)  ajiplied 
with  a  biiish.  and  boric  acid  in  powder  or  in  an  alcoholic  solution; 
these  remedieg  may  be  naed  both  l>pt«re  and  after  the  abw^vs!*  has 
buret  or  been  opened.      Liiwenberg  ifconunends  boric  acid  in 
aqiieooe  or  alcoholic  solntions.  both  before  and  after  the  escape 
of  pus.     It  is  well  indeed  tn  persevei-e  xvith  the  antii»eptic-  treat- 
ment after  incision  and  until  the  wound  is  healed:  the  subsequent 
development  of  t'unnicles  is  thus  checked.     In  obstinate  case6, 
witJi  frequent  relapses,  a  solution  of  perchloride  of  meritinT  in 
alcohol  (1  to  1 ,000)  may  be  dropped  into  the  ear  thrice  a  day.  and 
A  warm  solution  of  caleinni  sulphide  (1  per  cent.)  has  likewise 
been  recommended.     Even  should  there  be  no  second  abscegs,  an 
irritable  state  of  tlie  meatus  often  continnes  for  some  time.     For 
this  condition,  white  prei-ipitate  uintment  is  a  vetT  gotid  ajipUca- 
tion.     GrannlatioHf)  and  polypoid  excrescences  are  best  treated  by 
tbe  careful  removal  of  seci-etion  and  touching  them  with  a  iwlution 
of  chromic  acid,  and  afterwards  int^uBiating  powdei*ed  boric  acid 
into  tlie  meatus  several    times  a  day.      In   obstinate  cases  the 
instillation    of  alcohol    is   often   "hennfiiial.      As  in   mnst  cases 
of   furuncular  inflanimatiun  of  the    tneatus.  the  general   health 
i«   impairwl.   tonics   and  other  suitable   constitutional    remedies 
Tnnsi  not  l)e  omittwl. 
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CHAPTER   XIV. 

•  DIFKrSK  INKJ.AMMATUIN   OF  TIIK  KXTKItN.VL  AL'UITOKV 

MKATUS. 


Tnis  aflt't'tioii  occurs  in  two  main  forma :  in  the  firsts  the 
iutJaiiiniaHrni  involvi's  only  thp  aiijit'ilirial  layers  nf  the  cutis,  with 
dt^^imiimtioii  as  a  ivsult.  in  the  ^ucund  luriii.  tlio  various  layers 
of  the  soft.  part«  lining  the  meatus  are  uniformly  nffeet^d.  the 
inflnnunation  ln-iii^  of  thi^  phh>^nonou8  character,  and  presenting- 
the  oi'iliiiury  t-yinjjtoniH.  The  proces:-  extends  over  nioiv  or  less 
of  the  meatus,  and  generally  involves  the  membrona  tjTnpani  and 
th'*  tynipftinnn  it^i'lf, 

Caase6. — I>illut»e  iuHainuiatiou  of  the  me&tua  is  somewhat  more 
oomnion  in  children  than  in  adults;  it  seldom  occurs  as  an 
idiopathic  affection.  It  most  often  follows  iij>mi  inflamnialon- 
dideoflffl  of  the  middle  ear  attended  with  perforation  of  the 
tiifnihrane;  and  it  is  sometimes  witnessKl  (as  a  result  of  extt'nsion 
fn»ni  the  surface)  in  the  cnunie  of  scarlet  fever,  measles,  and  small- 
pox. Severe  eczema  of  the  meatus,  especially  if  the  part  be 
irritate*!,  may  lead  to  diffuse  iuHammation.  The  preiwnce  of 
foivign  l>6diey,  accuniulaiions  of  cerumen  and  chemiiral  irritants, 
are  less  fivqnent  causes.  A  peculiar  form  of  tlie  complaint  is 
due  to  the  presence  of  fuup.  When  ai'sociated  with  purulent 
iiiHammation  of  the  middle  ear,  it  is  jntilmbly  due  to  the  miciio- 
or^anisms  eoutained  in  the  dischar^ii.  An  attack  of  diffuse 
in  Until  motion  Bometimes  results  from  the  entrance  of  cold  water 
during  bathiiifT.  Syphilis  is  an  occaaional  cause,  nnd  an  absct^sa 
is  somr*tiintTi  the  »itartiug-{Hjint  of  diffused  intlanniiation,  which 
may  extend  over  the  entire  meatus.  Cases  due  to  diphtheria  will 
bi>  described  in  a  subsecpient  chapter. 
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Symptoms. — ^'nieijf  are  more  t»t*ven>  than  in  the  circimi scribed 
forni.  Ill  acnte  cases  the  patients  complain  of  severe  pain, 
dea&ess  and  noise-i)  in  the  ears,  and  moiv  or  less  fever  generally 
aocoropauies  these  s\-niptoms.  If  the  inflammation  he  of  a  supers 
ticial  character,  on  examining  the  ear  the  meatus  will  he  foinid  to 
be  reddened  and  somewhat  swollen,  and  its  surface  covered  with 
ecalee  of  desquamated  epiHermis.  Tn  the  phle^ionons  fonn,  the 
osseoufi  portion  of  tlie  canal  i»  must  often  atiected,  and  the  red- 
new  and  swelling  are  very  marked.  The  menibrona  tjTnpani  is 
Ukewise  implicate<l,  and,  if  tlie  paits  will  pemiit  the  intix>dnction 
of  a  speculum,  it  is  seen  to  be  dull  an<l  hypi-rasniic,  especially  at 
tJie  periphery  and  along  the  handle  of  the  malleus.  Its 
boundarj"  is  also  indistinct,  In  conseijuencp  of  the  Rwelling  of  the 
wall  of  the  meatus.  Ahscesss  may  fonn  in  thf  mfuibi-ane,  and 
cao^  perforation  and  iiitlammation  in  the  t_\Tnipanuin.  As  the 
case  proceeds,  the  appearances  vary  occording  as  the  deeper  or  the 
more  siip^Tficial  parts  are  involved.  WTieti  the  latter  are  mainly 
affected,  in  tin-  coui-se  of  a  few  days  more  ov  less  secretion  escapes 
Inrom  the  meatus,  the  fluiH  being  at  first  serous  and  tinged  with 
blood,  and  aftt^rwartls  purulent.  It*  odour,  wlii(?h  is  generally 
very  marked  and  disagreeable,  is  due  t^i  the  presence  of  sapro- 
ph\-tic  bacilli.  When  the  deeper  parts  are  affected,  there  is  a 
diffused  swelling,  nion-  or  less  Imrd  and  red,  not  always  uniform, 
but  nsaally  more  promiueiit  in  some  parts  than  in  others. 

When  the  inflammation  has  commenced  in  the  osseous  portion 
of  the  meatus,  it  generally  extends  to  the  periosteum  and  to  the 
coimeclive  tissue  of  the  cartilaginous  part.  The  integument 
over  the  mastoid  pi-ocess  and  the  panrtid  and  ueighbonring 
lymphatic  glands  is  apt  to  become  swollen  and  painful.  Tlie 
sabsequent  course  of  the  complaint  tlepen<ls  inaiuly  on  thi*  causes 
to  which  the  inHammation  was  due,  External  otitis,  set  up  by 
foreign  bodies  or  other  irritants,  generally  subsides  under  proix'r 
treatment ;  but,  in  other  cases,  improvements  are  wont  to 
alti'rnat*'  with  relapses,  and  many  weeks  may  pass  before  tlie 
inflammation  really  comes  to  an  end.  The  constitutional  con- 
dition of  the  patient  has  a  marki'd  iufluen(!e  on  the  course  of  the 
inflammatiou.  In  scrofulous  and  dubtlitatcd  subjects,  the  swelling 
is  apt  to  l»e  less  marked,  the  walls  of  the  meatus  are  relaxed  and 
Htudded  over  with  gnmulations,  covered  with  a  iHin  secretion. 
having  an  nnpIcAsant   odour,  and  sometimes   mixed  with  blood. 
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The  condition  is  likely  to  prove  obstinate,  and   fiah   to  subside 
until  proper  attention  Is  paid  to  the  general  coudition. 

There  is  a  rare  tbmi  of  the  disease  which  ig  characterised  by 
the  appearance  of  hipmorrhagic  vei^iclea  nn  the  walb  i>i'  the  osseous 
portion  of  the  canal  (otitis  externa  h»morrhagica).  According 
to  Dr.  Gorlmm  Bacon,*  this  fomi  oL-curs  usually  without  any 
known  cause,  in  young  person?,  and  ooramences  with  moderate 
pain,  tinnitus,  and  sliglit  deafnesg.  On  examination,  the  vesicles 
appear  as  dark  blue  elongated  swellings  in  the  osseous  meatua. 
generally  on  the  inferior,  mort*  rarely  on  its  |K)aterior  wall ;  they 
often  extend  inwards  to  the  membrana  tympani  aud  outwards  to 
the  cartilaginous  meatus,  and  block  up  the  canal  to  a  greater 
or  leas  extent.  The  condition  U  that  of  superficial  inilanimatioa 
of  the  cutis,  the  epidermis  being  raise<l  by  the  ha^morrhagic 
exudation.  'Hie  swelling  is  soft  and  yielding,  and  is  easily 
punctured ;  the  fluid  that  escapes  is  more  or  less  tinged  with 
IiUmtkI.  When  left  to  itself,  either  the  vesicle  gives  way,  or  ita 
contents  become  absorbed,  the  process  being  completed,  in  from 
eight  to  fourteen  days.  Males  are  more  often  affected  than 
females,  and  the  left  meatus  is  more  frequently  involved  than 
the  nght.  Tlie  pain  is  seldom  severe.  Di*.  Swainf  has  ivcopded 
five  cases  of  this  character,  more  or  less  cloeely  associated  with 
attacks  of  influenza. 

I'he  most  frequent  resiUt  of  diffuse  external  otitis  is  a  return 
to  the  norma)  condition,  but  for  some  time  before  this  is 
established,  there  may  be  increased  formation  and  detachment 
of  epidermis,  or  increased  secretion  of  cerumen.  Iiia.^mnch  as 
the  merabraua  tj-mpani  is  of^n  implicated,  perforation  is  not 
uncommon.  Sometimes  the  complaint  {msses  from  the  acute  to 
the  chronic  form  ;  the  pain  and  fever  subsi<le.  while  the  dii*cliai^ 
continues  in  increased  quantity,  and  such  consequences  as  hj-per- 
tropliy  of  the  cutis,  granulations,  and  liony  growths  in  tht*  meatus, 
more  or  less  occluding  the  canal,  may  become  developed  in  the 
conrw  of  time.  S>'philitic  and  diphtheritic  inflammntion  mi^ 
result  in  extensive  destruction  of  the  wft  parts  and  of  the 
osseous  walls,  with  consequences  dangennis  to  life  ;  in  leas  severe 
cases,  adhesiunti  and  cuntroctions  uf  the  canal  are  sometimes  thus 
ciuaed. 

*  AfvJkiret  ^  Ouht/f^  Tol.  zix.  p.  1. 
t  JM,,  Tol.  zx.  p.  1V7. 
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The  Prognotit  of  difiuse  exteruul  otitis  is  fur  the  most  part 
favonrable,  aiid  especially  if  the  complaint  be  confined  to  the 
soft  part*  of  the  canal.  If,  however,  the  bone  be  iniplicated,  or 
if  the  mischief  spread  to  the  uiembnuia  t\*nipam  and  tyinpauuni, 
the  consequences  majr  be  very  serions,  though  they  may  not  Iw 
exhibited  nntil  long  after  the  dieease  in  the  meatus  hae  quit4* 
iHibtiided.  T}ie  inflammation  has  been  known  tu  extend  llii-ou{;h 
the  superior  and  posterior  wall  of  the  osseous  meatus  to  the 
maetoid  cells,  and  also  to  the  lateral  sinns.  It  may  likewise 
extend  upwards  to  the  base  of  the  skull,  and  produce  lesions  in 
the  membranes  and  in  the  brain  itself.  The  intlannnation  may 
«xt«nd  in  yet  another  direction,  viz..  forwards  to  the  articulation 
of  the  lower  jaw.  and  to  tlu-  parotid  gland,  lu  the  former 
instance,  its  course  is  favonred  by  the  existence  of  a  fissure  in 
the  o8seou8  wall;  and  in  the  latter,  by  a  similar  condition  in  the 
cartilage.  With  regard  to  the  condition  of  the  tympanum,  it  may 
he  impossible  to  foretell  with  accuracy  the  result  of  ])erfoi'ations  or 
of  extensive  intiltration  iu  the  membrane ;  though  if  the  jx-rforation 
be  «nall,  and  there  be  no  serious  constitutional  dyscrasia.  it  may 
be  expected  to  heal  in  a  few  weeks.  T\\v  i*ame  may  be  said  of 
thickening  and  inliltration  ;  this  condition  may  subside  without 
impunnent  of  hearing,  but  in  severe  cases,  and  especially  if 
periostitis  and  other  complications  lie  present,  the  change  for 
the  worse  is  likely  to  be  permanent.  In  scrofulous,  much 
tlebilitat^d  children,  the  prognosis  is  very  mifavonrable ;  destruc- 
tion nf  the  membrane  and  permanent  loss  of  hearing  are  likely 
u.  result. 

Treatment — The  indications  are  much  the  same  as  in  the 
ciicmmtcribed  form :  the  caujws  of  the  complaint  must  be  sought 
fur  and  removed  when  possible.  If  the  patient  be  seen  at  the 
cwnmencement.  when  hyperemia  is  verj-  marked,  the  best  plan 
ti  to  Bcarify  tlie  swelling  freely  ;  tension  and  ]>ain  will  })e  thereby 
muf-h  relieved,  and  the  progress  of  the  inflammation  may  possibly 
be  cut  short.  When  desquamation  and  a  moist  condition  of  the 
soiface  are  the  pmminent  sj-mptoms,  the  insufflation  of  calomel 
or  finely  powdered  itKlofrtrm  will  prove  etfiracious.  When  the 
surfecp  becomes  dry,  an  ointment  containing  5  per  wnl.  of 
Mphthol  fornix  a  g(»nd  application.  If  the  process  has  gone  on 
to  suppuration,  a  fn-e  incision  is  urgently  indicated,  and  delay 
may  be  attended  with  very  serious  local  and  general  results.     All 
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atimulatiiig  applications  must,  of  course,  be  avoided  in  the  early 
stages ;  waniith  may  be  applied  by  means  of  Leiter's  apparatus 
filled  with  warm  water.  In  the  chronic  stage  attended  with 
free  discharge  constitutional  treatment  is  always  required.  The 
insufflation  of  finely  powdered  boric  acid  is  the  best  local  measure, 
and  if  this  fail,  a  few  drops  of  warm  rectified  spirit  may  be  poured 
into  the  meatus.  A  strong  solution  of  nitrate  of  silver  (20  to  30 
grains  or  more  to  ^i-)  ia  another  remedy.  For  the  relief  of  pain, 
the  surface  may  be  painted  over  with  a  solution  of  atropine,  using 
TH^iij.  of  a  1  per  cent,  solution. 
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CROUPOUS  AND  DIl'imrElilTIC  INFLA-MMATION  OF  THE 
KXTKIINAI,  AIDTTOUY    MKATUS. 


Croupous  Inflammation  of  the  External  Ear  ia  ver>- 
rarely  st-fu.  though  Wildt-  iilkides  to  it«  octrun'ence,  aiul  gevpra] 
cases  are  reportt'd  by  Gemmn  autiiorities.  The  osseous  purtion 
of  the  L-aual  is  ihe  Beat  of  the  deposit,  which  takes  the  tbnu  of 
preyish-white  thlse  niemhrane,  easily  removaWe  by  means  of  a 
probe.  The  attemjit.  however,  canses  severe  pain,  nnd  more  or 
lesB  lueniorrhage.  The  inemhrann  tympani  ia  similarly  covered, 
and  the  fbraiatioti  is  repeated  froai  time  to  time  until  the  whole 
msi^it  comes  awav.  and  the  pnx'eRP  terminates,  ^^^e  development 
of  the  depoijit  is  att4-u<led  with  pain  und  i>Iight  fever,  and  in  one 
case  was  aasociatod  with  a  similai'  exudation  on  the  tonsils,  in 
other  infitJinres,  the  deposit  appeared  in  the  eonrse  nf  middle  ear 
intlaniuiatiun  and  cirL-mnwribed  e.xtt-nml  otitic.  Tht*  prognosis  is 
favourable ;  the  complaint  comes  to  au  end  spoutaneouely  in  a 
few  (layt-.  and  niav  lie  rut  nhoi-t  bv  tlit*  innnfflation  of  boric  acid. 

Diphtheritic  Inflammation  of  the  Meatus  is  attended 
\rith  marked  febrile  symptoms  and  pain  of  a  very  \'ioIent 
character.  The  affected  spot«  aiv  covered  with  patt^'hes  of  white 
exudation,  wliioh  remain  for  some  time  firaily  adherent,  and 
whose  detaehment  reveals  deep  nlcers  and  fissures,  A  purnlent 
or  bloody  discharge  eseajWH  from  the  ear.  the  part*  are  consider- 
Bbly  swollen,  and  the  suiTounding'  structures  &n*  in  a  ainiilar 
condition.  The  exudation  may  be  fouiirl  both  on  the  onricle  an<l 
in  the  meatus,  or  it  may  be  rnntined  to  on«  of  these  parts;  in 
fionic  cases  a  similav  exudation  U  fonud  in  tlie  throat,  nose,  and 
month. 
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DISEASES  or  TTIK  KXTKllNAL  E.Ui. 


Diphtheritic  exudation  is  said  not  to  occur  when  the  cutis  is 
Eomid,  and  in  most  of  the  cases  which  have  been  observed  the 
deposit  has  btn-n  of"  a  sfcoudarv  cliaracttT,  aflectiiig  ears  already 
the  seat  of  ordinarj'  inflammation.  The  patients  are  generally 
scrofulous  and  delvilitated  suhjw^.a,  whose  ear  affection  has  been 
neglected.  In  one  case  the  diphtheritic  deposit  made  its  appear- 
ance after  the  patieiit  had  lield  her  ear  over  a  vessnel  of  hot  wat«r, 
probably  iiupnre,  for  the  ivlief  of  external  otitis.  In  tlie  course 
of  a  few  days  violent  pain,  accompanied  by  fever,  was  experienced, 
and  when  the  ear  was  examined,  a  white  diphtheritic  depneit. 
firmly  adherent  and  bleeding'  when  touched,  was  detected  in  Ibe 
nieatns. 

The  course  of  the  disease  varies.  Sometimes  the  exudation 
is  speedily  detached ;  sometimes  it  remains  adherent  for  many 
<itk\'B,  and  wjiea  separation  takes  place  a  fresh  deposit  ensuee. 
After  detarhment.  ulcers  may  remain  for  a  coueiderable  period, 
and  cnnae  mucli  trouble.  In  very  severe  cases  gangrene  of  the 
soft  paits  may  result  from  diphtheritis  of  the  meatus.  Tlie 
complication  has  been  observed  in  institutions  in  which  a  case  of 
gangrene  had  occunvd;  the  patients  are  usually  sciHifuloua  and 
ill-nonritjhed  children.  Jt  has  also  been  noticed  iu  an  epidemic 
form.  'ITie  progress  of  the  local  affection  is  very  rapid;  the 
intlamnmtiou  may  be  coiilined  to  small  ti^pots,  but  it  speedily  leads 
to  {gangrene.  Mtire  or  less  extensive  sloughs  tonn,  extending 
thmugli  the  soft  parts  to  tiie  bones,  which  n»ay  aleo  perish,  and 
the  destruction  has  been  known  to  spread  to  the  cheek,  forehead, 
and  neck. 

Tiie  Siagnoftifi  ofdlphtheritis  of  the  external  ear  depenib«  upon 
the  discovery  of  the  tinuly-adherent  membrane,  attempts  to 
remove  which  cause  much  pain  and  liasniorrhage.  The  nature  of 
the  exudation  is  placed  lieyond  doubt  if  the  nose  or  phmynx  be 
the  seat  of  a  similar  deposit,  or  if  an  epidemic  of  the  complaint 
be  raging  iu  the  neighbourhood. 

ITie  Prognosis  varies  with  the  general  state  of  the  patient;  it  is 
favourable  if  the  health  Iw  otherwise  good,  and  if  the  complaint 
be  seen  iu  an  early  stage.  It  is  unfavourable  under  opposite 
conditions,  and  also  if  there  be  similar  deposits  in  the  phaiynx  or 
uofie.  In  cases  in  which  the  thi-uat  is  affected,  the  miscbief  is  apt 
to  Bpread  along  (he  Kusfacliion  tube  to  the  middle  ear.  Such 
extension  is  sometimes  witnessed  in  cases  of  scarlatina,  though  in 
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that  complaint  middle  ear  suppuration  more  often  occurs  without 
a  diphtheritic  process.  When  this  latter  is  present,  it  almost 
always  causes  serious  changes,  not  only  in  the  membrana  tympani 
and  the  ligaments  of  the  ossicles,  but  in  the  walls  of  the  cavity. 
Impairment  of  hearing  is  almost  certain  to  occur,  even  without 
caries  of  the  labyrinth;  it  is  said  to  be  due  to  secondary 
inflammation  with  small-celled  infiltration  of  the  membranous 
labyrinth. 

Treatment — Antiseptic  remedies  are  to  be  relied  upon  for  the 
treatment  of  diphtheritis  of  the  external  ear.  When  the  affection 
is  of  a  primary  character,  Politzer  recommends  that  the  meatus 
should  be  filled  fi-oni  time  to  time  with  lime-water,  in  order  to 
promote  detachment  and  separation  of  the  diphtheritic  membrane. 
The  fluid,  first  warmed,  should  be  allowed  to  remain  in  the  ear 
for  about  twentj'"  minutes.  The  meatus  is  then  to  be  syringed 
out  with  a  weak  solution  of  boric  acid,  after  which  the  same  drug, 
finely  powdered,  or  iodoform  should  be  blown  into  the  ear.  The 
local  application  several  times  daily  of  solution  of  the  perchloride 
of  iron  (1  to  10  glycerine)  is  also  recommended.  If  relapses 
occur,  the  affected  parts  should  be  brushed  over  with  carbolised 
glycerine  (1  to  15)  or  carbolised  spirit  (1  to  20),  and  several 
times  a  day  the  meatus  should  be 'filled  with  an  alcoholic  solution 
of  boric  acid  (1  to  20),  or  with  a  similar  solution  of  salicylic 
acid  (1  to  100),  or  of  perchloride  of  mercury  (1  to  1,000). 
No  attempt  should  be  made  to  remove  the  false  membrane  by 
mechanical  means. 
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CHAPTER   XVI. 


I'AUASITIC  INFL.\MMATrON'  OF  THE  EXTERNAL  MEATUS. 


Symptoms  of  inflammation  in  the  external  meatus  are  occasionatly 
tUi^  to  the  growth  and  accumulation  of  certain  fungi,  of  which 
the  (w^^jyiWiw  nitjer,  Jfavescens  and  fumigatvs,  and  the  tiichoihecium 
rwfeuin  are  the  most  common.  It  is  only  during  the  last  thirty 
ywu-B  that  these  parasites  have  been  carefully  studied ;  at  first 


l"iG.  (i± 
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i,iK4t  ollivla  were  supposed  to  be  limited  to  the  menibrana 
!.viujsM»>.  t»»t  it  is  now  fully  recognised  that  external  otitis  may 
rn;  .Uu'  u*  thi'iv  pi-esence.  It  is,  however,  true  that  in  their 
(^\^isv\l  ^Uifji'H  lit'  development  they  ai-e  most  commonly  found 
•«*k  ■i'v'  '»*^'»"hi'mie,  and  in  the  adjoining  portion  of  the  meatus, 


PARASITIC  INyLAiDL\TIO\  01"  EXTEKNAL  MEATUS.      191 

wbrrp  they  nei.  np  enperficial  iuilanimalioM.  llie  fungi  m-e 
generally  mixed  with  niaeses  of  cpidemiis.  coruinen.  hairs,  and 
iupiwsted  ferretions,  the  colonr  of  which  they  modify  in  varions 
vMTf).  Sometimes  they  appear  in  tiiiy  |>ati-Iiet-.  uf  a  black,  brown, 
jfllow,  grwnibh,  or  even  i-wldish  tinge.  In  a  caee  recorded  by 
Dr.  Kuapp,  a  cotton  pellet,  wliieh,  muistened  with  glycerine 
kbon,  had  lain  for  »ume  time  at  the  bottom  of  the  canal,  and 
vned  ad  an  ortiiieial  drum-head,  was  found  covered  oud 
pervaded  with  agfieiyiUtut  nvfsr. 

The  Kioroscopical  Appearftnces  ditfer  accorrling  to  the  kind  of 
the  paraaite  and  the  stage  ol  its  development.  In  the  fidly- 
jbnned  ajtyerfjilhi*  niyer,  there  is  a  greyiah-white  hasp  or 
mTCT-lium,  from  whicli  small  tubes  sprout  upwards,  These 
hnTe  A  double  contour,  and  are  sometimes  divided  transversely ; 
It  their  unattached  ends  they  pret>ent  enlargementg,  or  peci'pt- 


Fio.  es. 

adnfl.  consisting  of  penicillate  cells,  t<i  which  lines  of  spoivs  are 

ittAchecL     The  colour  of  these   Bporos   varies   at^cording  to  the 

kind  of  fiinpis;  some  are  yellowish  or  reddiali ;  others,  black. 

Kx|x^rinK'nts  have  tihowii  that  the  presence  of  these  spores 

|ii  oort,  }»er  «€,  sufficient  to  cause   iuUammatiou  in  the  heAlthy 

f»r.    but     other    conditions,    either    of    an    individual    or    local 

duracttT,  appeal*  to  1h*  at  the  same  time  nece^sar)'.     Ajiything 

lich  tt^iids  to  loosen  or  detach  the  epidermis  as^siEtts  the  action 

!*•    fun^i    Ilium   the   cutis:    thus,  Politzer  •  has   recorded   a 

in  whicli  the  meatus  was  iille*!  with  asi«TgilIi.  but  showed 

^^    of  iuflommatiou.      Ho   slightly  incised   the  cutis,  and 

a     few    days   inflammatory   infiltration    became   developed, 

fvciuired    fnnrteen    riays   for    its    subsidence.      In    another 

the    inflammation  was    exeite<l   by  a  scratch   caused   by  a 

liizn. 

"  Lac.  rif..  Ente  Anfl.  S.  GiK>. 
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CHAPTER   XVI. 


PARASITIC  IXFLAMMATIOX  OF  THE  EXTERNAL  MEATUS. 


Symptoms  of  inflammation  in  the  external  meatus  are  occasionally 
due  to  the  growth  and  accumulation  of  certain  fungi,  of  which 
the  asperffillus  ni/jer,  fiavescens  and  fumigafus,  and  the  tncltotheciJim 
roseum  are  the  most  common.  It  is  only  during  the  last  thirty 
years  that  these  parasites  have  been  carefully  studied ;  at  first 


Fig.  fii'. 
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their  effects  were  supposed  to  he  liiuited  to  the  membrana 
tympani,  but  it  is  now  fully  recognised  that  external  otitis  may 
be  due  to  their  presence.  It  is,  however,  true  that  in  their 
advanced  stages  of  development  they  are  most  commonly  found 
on  the  membrane,  and  in  the  adjoining  portion  of  the  meatus, 
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vbnv  ther  ^t  up  superlietal  inllaniuiation.  The  fungi  are 
gmermlly  inuod  with  niaesee  of  epidermis,  ceninieu.  hairs,  and 
ixupiseated  Becreiions.  the  colour  of  whit-h  they  inodity  in  various 
vayK  Sometiini's  tliey  appear  iu  tiny  patcUtrs,  of  a  black,  brown, 
fvUcnr,  gnreuish,  or  even  reddish  tinge.  In  a  case  reconled  by 
Dr.  Knapp.  a  cotton  pellet,  which,  moistened  with  glycerine 
latiun,  had  lain  for  some  time  at  the  bottom  of  the  canal,  and 
•RTeii  OS  ou  artificial  dimm-heatl,  was  found  covered  and 
pnTwic^  with  rt*/wyil/tw  nvjer. 

The  Kioroacopical  Appearances  differ  accoitling  to  the  kind  of 
tlir  paraeitf  and  llit-  t<tagi.*  of  its  development.  In  the  fully- 
fonned  tujtcnjiliiui  nu/er,  there  ia  a  yreyish-svhite  baae  or 
myctfliuni.  from  which  small  tubes  sprout  upwards.  These 
hare  a  double  coutovu*,  and  are  Boinetinifts  divided  trausvei-sely ; 
K  their  unattached  ends  tliey  present  enlargements,  or  recept- 
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•drc  coiiKittliug  of  peuicillate  cells,  to  which  lines  of  spores  aro 
artarhtHl.  The  colour  of  these  spores  varies  ju-cording  to  the 
kind  of  fiingup;  some  are  yellowish  or  reddish;  others,  black. 

B^cperinients  have  shown  that  the  presence  of  these  spores 
is  not.   j»er  »«.  enffioieut  to  cause    inflonunation  in  the  liealthy 

but  other  conditions,  either  of  an  individual  or  local 
etunctcT.  appear  to  be  at  the  .same  time  nece^Kan*.  Anything 
which  tendif  to  loosen  or  detach  the  epidermis  a»^((is(«  the  action 
[;  lh«*    fungi    uiKin   the   cntie :    thu**,  Politzer  *  has   i*ecorde<l   n 

in  which  the  meatus  was  UUcd  with  ai^pergilli,  but  showed 
DO   iti^i    ^f  inllanimattou.      Ue   slightly  incit^ed   tlie  cutis,  and 
a     ft'U-    days   inflammat^rj'   intiltrnlion   Ix'came   developed. 

»t?quire<l    fourteen   days   for    ita    subsidence.       In    another 

the"    iortammation  was    excited   by  n  scratch    caused    by  a 
fpfctilutu. 

*  Jm.  ei/..  Ei«te  AuQ.  S.  690. 
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PARASITIC  IXFLAMXIATIOX  OF  THE  EXTERNAL  MEATUS. 


Symptoms  of  inflammation  in  the  external  meatus  are  occasionally 
due  to  the  grow'th  and  accumulation  of  certain  fungi,  of  which 
the  asj^ierijillus  niffer,  jlavescens  and  fumigatus,  and  the  bicfiofhecium 
roseum  are  the  most  common.  It  is  only  during  the  last  thirty 
years  that  these  parasites  have  been  carefully  studied  ;  at  first 


Fig.  fii'. 
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their  eftVcts  were  supposed  to  be  limited  to  the  membrana 
tyuipani,  but  it  is  now  fully  recognised  that  external  otitis  may 
be  due  to  their  presence.  It  is,  however,  true  that  in  their 
ftilvanced  stages  of  development  they  are  most  commonly  found 
on  the  membrane,  and  in  the  adjoining  portion  of  the  meatus. 
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wbrrv  they  »et  up  guptrficial  iullaniination.  The  fungi  are 
pDprmlly  miied  with  niassea  of  epidermis,  cenimen,  hairs,  and 
iiifpi««iilr(l  secretionii.  t)>e  colour  of  whirh  they  nunlify  in  various 
vftT*.  Soinetiniea  they  appear  in  tiny  patches,  of  a  block,  brown, 
yrlUiw,  greenish,  or  eveii  redrlish  tinge.  In  a  case  recoi-ded  by 
Dr.  Kiiapp,  a  colton  p<*llet,  which,  moistened  with  glycerine 
lotion,  bad  lain  fur  Home  time  at  the  bottom  of  the  canal,  and 
•nrvd  M  on  artiticial  dnim-heatl.  was  fouud  covered  and 
pemde<l  vnth  asper^Ulm  nvfer. 

The  Kieroscopic&l  AppearanceB  differ  according  to  the  kind  of 
tlic  pam=<itr  and  the  t^tagi-  of  itj>  ilevelopnient.  In  the  fully- 
fevmed  affteryiUux  nufer,  thei-e  is  a  greyish- white  base  or 
Bywlium.  from  which  email  tubes  spitmt  upwards.  These 
hare  a  double  contour,  and  are  sometimes  divided  transversely; 
al  their  onattJiched  ends  tiey  ppeuent  enlargemente,  or  recept- 
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adee.  consuitiiig  of  peniciJIate  celtft,  to  which  lineB  of  spores  are 
an»eh<*<l-  llie  colour  of  these  spores  varies  accordiuj^  to  the 
kind  of  fnn^is;  some  are  yeHowifeh  or  itddieh  ;  others,  black. 

£xperimentc  liave  shown  that  the  pre&ence  of  these  spores 

»  not,    f»ef  st\  euHicient  to  cause   iutlammation  in  the  healthy 

ear.    1»ut     other    conditions,    either    of   an    individual    or    local 

thMWCt^t:  appear  to  be  at  the  same  time  necesKan.*.     An}'thing 

which  tends  to  h>oSi*n  or  detach  the  epidermis  {u>tti>its  the  action 

ot  thr    fnngi    «iKm   the   cutis:    thus,  Pttlitzer  *  ha:s   recorded   a 

in  wliicJi  the  meatus  v,&»  iilled  with  a^iiergilli.  but  i^howed 

nan   of  inflommntiuii.      Ue  slightly  incited  the  cutis,  and 

•r    a     ffvv    davft   inHamniaton,'   infiltration   became   developed, 

^.JBd    iv<iuir*'d    fonrtecn   dnvfj   for    its    eubwdenre.      In    another 

the    intluTOmation  was    excited    by  a  scratch   caused    by  a 

hipecnlnm. 
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PARASITIC  INFL.\MMATIOX  OF  THE  EXTERNAL  MEATUS. 


Symptoms  of  inflammation  in  the  external  meatus  are  occasionally 
due  to  the  growth  and  accumulation  of  certain  fungi,  of  which 
the  asi>er<jillus  nujer,  Jfavescens  &nd  famujaius,  and  the  trichotkecium 
rosewn  are  the  most  common.  It  is  only  during  the  last  thirty 
years  that  these  parasites  have  been  carefully  studied ;  at  first 
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thfir  effects  were  supposed  to  be  limited  to  the  membrana 
tyiiipani,  but  it  is  now  fully  recognised  that  external  otitis  may 
In*  due  to  their  presence.  It  is,  however,  true  that  in  their 
uilviHH'fd  utagea  of  development  they  are  most  commonly  found 
oil  the  membrane,  and  in  the  adjoining  portion  of  the  meatus, 


PAiLVHITIf  INFi^VMMATIOX  OF  EXTEUXAL  MEATUS.      191 

wheiv  they  e^t  up  suptrlicial  iuHamnmtio]].  'Hie  fimgi  are 
generally  mixed  witli  masses  uf  t- pidf  rniis,  ct-rumtn,  Imirs,  and 
inspissated  secretions,  the  colonr  of  which  they  modify  in  various 
ways.  St>metiTnes  they  appear  in  tiny  patches,  of  a  black,  hrowni, 
yellow,  preeuish,  or  tven  reddish  tinge.  In  a  ease  recorded  by 
Dr.  Knapp.  a  oottOM  pellet,  which,  moistened  with  glycerine 
lotion,  had  lain  for  gome  time  at  the  bottrmi  of  the  ranal,  anrl 
een'cd  ha  an  artiiiclal  ilnnii-hcad,  wa^  fuund  covered  and 
pervaded  with  itspenfUtui  nujer. 

The  Kicroscopical  AppearancM  differ  jirtnTding  tn  thf  kind  of 
the  parasite  and  the  gtag<.-  uf  iu  dt-vdupnicnt.  In  the  fully- 
fonned  asjfer^jUhts  tivjer,  there  ia  a  greyish-white  base  or 
mycelium,  from  which  small  tubes  s^pnuit  npwank.  These 
have  a  double  contour,  and  are  Bometimea  divided  tiunsveively ; 
at  their  unattached  ends  they  present  enlargement*,  or  recept- 
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acJes,  consisting  of  penicillate  cells,  to  which  lines  of  spores  are 
attOidied.  Tlie  colonr  of  these  sport^K  varies  according  to  the 
kind  of  fungus;  some  are  yellowirth  or  reddish  ;  others,  Hack. 

Experiments  have  shown  that  the  presence  of  the?ae  spores 
ia  not,  per  *re,  sufficient  to  cause  inflammation  in  the  healthy 
car.  but  other  conditions,  either  of  an  individual  or  l(K!al 
character,  appear  to  he  at  the  ftanu*  time  necefesart .  Anytliing 
which  tends  to  loosen  or  detach  the  epidermis  assists  the  action 
of  the  fungi  upon  the  cutis:  thus.  Polilzer*  has  nn-orded  a 
case  in  which  the  meatus  was  filled  with  aspergilli,  but  showed 
no  aign  of  inllanunati<m.  He  slightly  incifted  the  cutis,  and 
aft*T  a  f'.-w  days  intlammatory  infiltration  became  developed, 
and  recpiired  iuurteen  days  for  its  subsidence.  In  another 
caae  the  inflammation  was  excited  by  a  scratch  caused  by  a 
speculum. 

"  Loc.  eit.,  Ersle  And.  8.  6110. 
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DISKASKS  OK  TItK  EXTEHNAL  EAK. 


The  cerumen  of  the  ear  is  said  to  be  an  unfavourable  medium 
for  tlie  growth  of  these  fungi,  aiid  their  development  is  quickly 
checked  by  decomposed  pu9  on  account  of  the  ammonia  which 
it    contains.  *     Fresh    pus  has   no  such  effect   upon   aspergilli. 


•^c^''*;^ 


Fio.  m. 
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Kr3.  eJ>. 

which  have  been  found  in  the  discharo;f  in  a  case  of  suppura- 
tion of  the  middle  ear.  'ITie  grow-th  of  the  fungus  19  favoured  by 
anything  ^vhich  tends  to  render  the  discharge  more  seroua  in 
character,  and  to  prevent  decomposition.  Hence  solutions  of 
tAHuin   and   zinc   tttinmlate  the  development  of  the  aspergillus. 

•  F.  Sielwnmann,  Arekim  of  Otoloay,  Tol.  xil.  p.  207. 


FAIUJSmC  ISFI^\MMATION  OF  EXTKRNAI.  MEATUS. 

The  spoiv&  find  a  favouralile  resting^pliux*  in  the  meatus,  iims- 
luiirh  a**  fhfy  art*  kept  at  a  suitAble  t(^ni|M»ratiire,  and 
protected  from  rxtcmai  and  nieclianical  agenciea.  Fatty 
Ini1»«taiipe!<  {the  reriinipu  lieiiif;  an  exo'ptioii)  would  apfwTir 
to  favour  their  growth,   and    tliey    aiv    said  to    Iw    moat   ottcii 


Kiu.  «6. 


Fio.  «7. 

i.i.-t  with  in  persons  dwelling  in  damp  rooms.  )*olit«er 
obftenred  a  ease  in  a  yonn)^  man  pniployfd  in  the  nianularture 
of  ywwt.  Childivn  are  rarely  affected ;  the  majoiity  of  the 
pttients  are  ituddle-a^efl,  and  are  fonnd  to  have  suffered  al; 
Mmie  time  or  other  fnini  rhronit  cataiTh  of  tlie  tympaniini,  or 
(rotn  some  inilamntaioiy  affetrtion  of  the  meatus,  fur  the  relief 
cif  trhich  oil  of  some   kind  has  been  applied.     It  would  aW 

IS 
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appear  that  the  mycelia  are  able  to  penetrate  into  llie  tisaiips 
of  the  iiieinV>rana  lynipatii. 

Symptoms. —  F»iiigi  may  be  present  in  the  nieatuit  without 
cnupiiiff  any  subjective  syniptoma,  and  in  order  for  thera  to  set 
up  irritati(»n  some  loosening  or  detachment  of  the  epidermis 
appears  to  be  necessary.  Their  presence  then  produces  a 
eensation  of  fulness,  itching,  or  even  pain,  noiaea  in  the  eare, 
and  some  amount  of  dt-ahu'sj*.  'Hie  pain  is  said  to  Ik*  of  a 
dull,  heavy  character,  llie  tinnitas  and  deafness  are  due  in 
part  to  presBure  on  tlit*  rnenibrana  tj-mpani.  and  partly  to 
irritation  of  the  more  interual  portions  of  the  ear.  The  presence  of 
the  fiin^  nsnally  givei"  nue  to  more  or  less  thin  cterona  discharge. 

On  exaniiniiL^r  the  meatus  the  fun^u^masses  are  found  to 
occupy  the  inner  third,  and  to  overlie  the  membrana  tyinpani  in 
the  foi-m  of  a  yellownsh  or  wUitigh  layer,  front  which  minute 
stalks  with  rounded  heads  may  occaftionally  Ik"  Reen  to  rise. 
These  hair-like  projections  give  a  velvety  apix-ai-ance  to  the 
maee.  and  the  colour  of  the  surface  depends  upon  the  kind  of 
lungus.  Sometimes  the  gro>\*th8  appear  in  patches  over  the 
membrane,  and  sometimes  they  are  confined  tu  the  meatus. 
^^le  former  is  tlie  niojst  usual  seat  of  the  fully-develop'»d  fungi ; 
after  tJieir  removal,  which,  in  tJie  early  stage,  is  a  matter  of 
some  difficulty,  the  spots  to  which  tlicv  weit?  attached  present 
a  recUleiied  apjiearance,  and  are  devoid  of  epidermis.  If  the 
redness  prove  permaneiiT.  a  re-development  of  the  pa]*asite  may 
be  anticipnte'd. 

The  coui"se  of  the  complaint  may  be  either  acute  or  chi-onic ; 
if  left  to  itself  the  parasitic  mass  becon»es  fully  developetl  in  from 
one  to  two  weelis.  It  ma}'  then  become  either  partly  or  entirely 
detached,  but  ivlapscs  arc  very  apt  to  take  place  in  the  absence  of 
treatment,  so  that  the  disorder  becomes  chronic.  Perforation  of  the 
tympanum  may  ivsnlt  frfim  the  inflammation.  Sj-ringing  the  ear 
always  relieves  the  pain  and  other  snnptonis ;  but  nule:»s  proper 
treatment  !«•  superaddeil,  the  impnivenient  is  only  teniprirary. 

Siagnosii. — This  can  never  be  difficult  if  the  ear  be  caivfuUy 
examined  with  n  speculum.  Dark-bnnvn  masses  of  epithelium, 
dust  of  variou.H  kinds,  and  especially  coal-<lnst,  may  line  the 
meatus,  and  somewhat  resemble  a  fungus-growth.  In  one  case, 
tiny  fragments  of  leather  derived  from  a  eyringe  weiv  mistaken 
for  parasites,  but  in  all  such  cases  llie  microscope  will  detet^  thfir 
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true  natiii-e.  Tlit-  additimi  nt' a  Httle  liquor  potassie  with  jjlytt-riiu) 
clfara  up  fpithelial  (Vnj^mpiits,  mul  brinjfs  the  I'ungi  more  dearly 
into  view. 

Prognosis, — The  propirwiis  is  always  favoiirablp,  inasmuch  as 
tlir  pai'asiti^  an*  caaily  flcgtrtiye*!  by  reiufdit's.  A  tendency  to 
rvb^>se  i»,  however,  noticeable,  especially  in  ppr»on8  living  in 
Mop  luoalitieK.  Perforatio]i  of  the  niembvnun  tyuipaui  may  nl&o 
•Occur,  anil  the  parasites  may  entei*  the  tynipaiUL-  (■a\-iti.-  and 
multiply  there.  Under  suc-li  cii-cum stance*,  the  ccmiplaiut  may 
prone  very  obstinate,  on  account  of  the  difficiilty  of  applying 
remedif?;  to  tlie  various  portiiiiis  of  the  tynipannm. 

Treatmeat — 'i'hia  is  of  a  (^atiiifactory  character,  and  the  remedy 
mainly  to  be  relied  upon  is  strong  alcohol.  The  pamsitic  masRes 
bhouKI  be  removfd  an  far  aw  jiosfible  by  ^^y^^n■^iujJ  the  ear,  «r  with 
tJie  forceps,  while  the  ear  i?  well  ilhitiiiimted,  and  the  meatus 
should  then  l>e  tilled  with  warm  alcohol,  which  should  be  allowed 
to  remain  ff)r  about  a  quarter  of  an  hour.  Thif<  treatment  should 
be  repeate*!  two  or  thive  times  a  day  until  the  jmranite  is  (ptitt^ 
(pot  rid  of,  and  to  jM-cvent  recurrences  the  alcohol  nhould  be  used 
weekly  for  several  months.  If  it  caii!*e  pain  it  phould  bf  diluted 
with  a  little  water.  In  very  obstinate  cases,  Pclity.er  n'C'onnnend» 
a  ''olurion  of  pen.*hloridc  of  mcrcuiy  in  alcohol  (1  to  5tJ0).  nils 
treatment  very  rarely  fwls,  but  should  it  do  eo.  other  remedies 
may  be  tried.  Tlius*.  calomel  or  Ixtric  acid  finely  [xiwdered  may 
be  used  with  an  innuHlator:  or  a  strong  wilutiim  of  the  ptvman- 
panate  nf  potattsinni  may  be  poured  into  the  ear.  A  ten  per  cent, 
wilation  of  nitrate  of  silver  aiinllarU"  used  lia.-)  jiruved  eflicaciouH. 
Siebenmann  rei-omnieuds  an  alcoholic  solution  of  salicylic  aci<l 
(•i  per  cent.). 

Prophylaxis, — llie  i*ame  authorily  state.'i  that  by  way  of  pro- 
phylaxis ihf  fullowin^  mles  should  be  obseiTed: — 

AD  minet^eiutan,'  applications  of  fats  to  the  ear,   an  well  as 
aqueous  instillations  or  injections,  j;hould  be  avoided. 

Loss  of  epidenuis  and  cerwmen  should  l>e  prevented  as  far  oh 
puHEcible, 

All  aecretorj-  protwtiHeB  of  the  external  and  middle  ear  shonid 
bp  rarefully  treated,  dry  remedies  beiny  the  most  suitable. 

Al(!ohol  kills  the  fungi  and  lesKeiifi  secretion. 

All  tnstmmentfi  used  in  removing  fungn»-nienibranes  should 
be  Tciy  carefully  disinfected. 
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CHAPTER   XVII. 

SYPHIUTIO  AFl-'I'XrriOXS  OF  THE  EXTEHNAL  EAH. 

Primary  Syphilitic  Sores  "f  the  auririf  and  meatus  are  of 
ven"  r.'Hf  riifun-ciui-.  iiiui  only  :i  IV-w  oasea  have  Ijet-n  recorded. 
Professnr  Lnng*  of  Innabnick,  mentions  two  hiatawcee;  iu  one  of 
tliea*'  thfiv  wt-n-  rxvn  tutn-a.  mie  on  the  cheek  and  the  other  on  the 
lobule.  The  patifiit,  a  man  aged  fil'ty-six,  Imd  hfeu  iufVettMl  by 
using  a  lowfl  belonging  to  a  son  who  was  aufteriiig  fipom  the 
disease.  In  another  case.f  the  stu-e  was  situated  on  the  tragus 
and  the  anterior  wall  of  the  meatus,  and  the  infectiun  had  Ihx'u 
comninnicated  from  the  lips  of  a  prostitute.  Politxer  cites  tivo 
rase*',  mentioiu^d  by  other  writen*. 

In  the  cases  above  mentioned,  tlie  soi-es  presenteil  the  usual 
appearaneea ;  the  parts  l>ehind  the  ear.  the  aide  of  the  ueck^  the 
parotid,  and    the  stibniavillaiy  regions  were  all    more  or  leas 

8W0ll<-M. 

Secondary  Syphilitic  Manifestationa  are  not  infre- 
quently W'en  on  the  auricle  and  external  meatus;  they  take  the 
fonn  of  niaeulte,  pa])iiles,  condylnmnta.  [nn^tides.  or  their  con- 
setjwences,  such  a.s  di-^tjuamation,  ulcers,  and  cicarricer*.  Similar 
eniptiona  are  always  present  at  the  same  time  on  different  parts 
of  the  body,  and  es|>eclally  on  the  forehead  and  fiu-e.  (Jummatous 
growths  are  rare  in  the  auricle,  but  they  have  Ixwu  known  to 
spread  over  the  entire  part,  and  to  cause  extenaiw  ulceration  and 
devtructiou   of  tissue.^     The   meatus   is    the   (K'Casional   seat   of 

•    VtprlenHffCu  nlgr  Pathntoffie  uud  Titrajtir  Jer  N^jfkilis.  8.  -i^, 

f  This  raw  Is  ri»ord(Hl  bjr  Dr.  Zucker,  of  ncrlin.  .In-Ajiwn  i^  Otohufy,-  vol.  xiU. 

£  See  n  oaw  reported  by  Ur.  Fiald.  Brit.  Med.  Joum.,  October  6, 1877- 


SYI'HII.ITU:  AI'TFXnOXS  OK  TIIK  EXTl-IKXAL  KAll.      197 


conriyJoinata  anri  ulcere,  the  former  being  xisamlly  associated  with 
similar  manife^tatioTis  in  other  jtartii.  Confluent  ronflyloniiiTa 
have  been  iiuticed  on  both  sided.  Tht-se  groi\i,hs  occur  in  an 
early  fttAge  of  the  disorder,  and  mcwt  fi'equently  aj)pear  at  the 
bottom  (if  ihp  meatus.  The  luaj'irity  of  cases  (tccnr  in  iromen 
already  the  subjects  of  otoiThtPft,  Hed  op  bmwnish  patchfs  an- 
fir&t  seen,  bei^nuiiig  gradually  raised  by  infiltration  and  develop- 
injf  into  (xnidylomata  with  a  mure  or  less  uneven  sinface.  The**e 
growths  may  completely  occlude  the  meatus,  and  be  miatakeu  for 
polypi.  SiipeHieial  disintegration  results  Jii  the  furmatiun  of 
olcei-B,  which  after  a  time  cicatrise,  soniftimpp  raiimng  c'nntrartions 
in  tlie  uieataa.  The  glands  in  the  neigh bourhoc>d  of  (he  ear  are 
more  or  less  swollen.  In  a  case  recorded  by  Dr.  Wilrdenmun,*  of 
Milwaukee,  fifteen  years  were  ?aid  to  have  elapRpd  between  the 
primarj'  disease  and  the  appMai-aiiLe  of  i-ondylonnvta  in  the  meatus. 
At  first,  the  condylomata  may  give  rise  to  no  marked  sub- 
tive  fyniptonis ;  but.  during  the  stage  of  ulceration,  there  is 
lerally  nioiv  or  lew  violent  pain  in  the  ear,  iiicreasHl  by  move- 
mente  of  the  lower  jaw.  Tinnitus  auriuni  and  deafness  are 
lerally  present,  being  due  either  to  obstniction  in  the  meatus 
to  pxtenHion  of  the  disease  to  rhe  tjnnpannm  ;  perforation  of 
the  membrane  has  been  occasionally  noticed.  Professor  Lang 
dMcribes  a  case  of  papulous  infiltration  of  the  membrane,  in  a 
woman  aged  twenty,  recently  affected.  A  papidar  growth  as 
large  us  a  heinp^'cd  was  found  to  occupy  a  portion  of  the  mem- 
brane, corresponding  with  the  short  process  of  the  malleus;  the 
anterior  superior  quadrant  was  of  a  deep-red  (rolour;  the.  re- 
nimnder  of  the  munibraue  was  unifonuly  dull.  On  the  left  side 
the  membrane  was  also  cloudy  and  marked  by  vascular  injection 
behind  the  short  process.  Hearing  was  much  iiupaire<l  on  the 
righi  side,  but  all  the  symptoms  improved  umlor  ti-eotmeut. 

llie  DiagnoiiB  of  condylomatA  of  the  auricle  and  meatus  is 
for  the  most  i>ai"t  easily  made,  inasnnu-h  as  other  signs  of  the 
disease  are  sure  to  be  pivst-nt  in  various  parts  of  the  body. 
The  genitals,  groins,  throat,  and  neck,  should,  of  conrse,  be 
can-fnlly  e.xamined.  The  Prognosis  is  favourable  if  proj>er 
tivatnii-nt   bi-  ein|iloyed. 

Gommatous  Growths  veiy  rai-ely  affect  the  external  ear; 
whtru  preseut  they  may   lake  the  fonn  of  ditTuse  infiltration  or 

*   ArtMirr*  1/  (Hottitj^,  Tol.  TX).  p.  3r>3, 


of  tiibewOes.  a>>otir  the  size  of  a  pea  or  larger.  This  form  of 
<lisi>ath>  of  tlif  auricle  is  oue  of  the  later  uiftiiifefltAtionB  of 
R\-]j!iina.  In  a  case  clpsrribed  by  t)r.  Burnftl..*  the  growlli 
appearw)  as  a  rin'uiiij»cribed  infiltrated  luiiip  ou  the  posterior 
surface  of  the  auricle,  and  gradually  increased  until,  in  & 
month  or  six  weeks,  it.  had  diffiised  itself  throughont  the 
greater  part  of  the  auritle,  and  somewhat  over  the  mastoid 
portion.  The  infiltratiou  gave  rise  to  thickening  and  consider- 
able detbniiity,  and  after  several  weeks  softening  and  ulireralion 
took  place.  The  ih'Struetion  of  tissue  pix>ceeded  at  a  rate 
vaiying  with  the  general  condition  of  the  patient ;  there  was 
no  pain,  but  a  very  offensive  odour,  and  a  copious  yellow 
dischai'ge.  A  few  similar  cases  have  been  recorded  by  Dr.  A. 
H.  Huck,  l*olitzer,  He8sler,t  flnd  others;  Mr.  Field's  case  has 
been   already   mentioned. 

'llii'  Diagnosis  of  gummatous  ulceration  may  present  some 
difliciilties.  i!ulrs>.  signs  of  syphilitic  disease  are  di«x>vered  in 
other  part*,  such  as  the  throat,  skin,  or  bone**.  It  ia  db- 
tingnishalde  from  epitlielioma  by  the  fact  that  in  the  latter 
ulceratiuii  is  early,  and  ihe  nicer  presents  everted  edges,  ainl 
is  covered  witli  a  thin  bloody  discharge.  KpitJielioma  is. 
moreover,  attended  witli  nwre  or  less  pain.  Ulceration  duo 
to  Uipui*  may  be  mistaken  for  syjjhilitic  diseaee,  but  differs 
therefrom  in  several  iuiportaut  respecta.  In  the  early  stage 
of  hipus  small  patches  of  papules  or  tulxTcles  make  their 
appearance,  and  after  a  time  slowly  break  down  and  ulcerate. 
There  is  Httle  dischai^e,  but  crusts  and  scales  fonn,  and  some 
aiiimnit  nf  cif^atrisatton  takes  place. 

Treatment  -The  tivatmcnt  of  priinan-  sj-philis  of  the  auricle 
is  the  same  as  that  of  cliaiicres  elsewhere.  Mercuiy  must,  of 
amrse,  be  given  internally,  and  black  wash  or  an  ointment 
c<»mposed  of  vaseline  and  Unguent.  Hydrarg\'ri.  e<pial  jmrte, 
tdionld  be  applied  to  the  sore.  Condylomata  likewise  rei^uire 
the  intenial  nae  of  mercuiy.  The  best  local  remedies  are 
calomel  and  oxide  of  zinc,  in  e<jual  i»artf.  ai)plied  by  means  of 
a  hruisli.  Nilnite  of  silvt-r  may  ho  enipluyed  to  reduce  the 
size  of  granulations ;  and  when  many  condylomata  exist,  a 
plug  of  lint,    smeared    over   with    mercurial    ointment,    should 

'    77,i>  Ear  :  Ua  Attatomg,  I'hysieloffy.  an4  IMteata,  p.  22:;. 
+  Areh./.  Ohrenkfilintndf.  »ol.  XX.  p.  242, 
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be   kept   ill   the   nieatns.      GumniatouH   ulceration    will   require 
iodide  of  potassium  to  be  ^veu  iut«i'ually. 

Bony  growths  of  the  meatus,  due  to  sj-phiUs,  will  be  con- 
sideivd  in  a  BuhHequunt  chapter.  The  author  ia  etrongly  of 
opiuiou  that  mercury  should  be  administered  in  all  cases  of 
cyphilis,  irrespective  of  the  stage,  and  that  iodide  of  potassium 
lould  be  given  in  lulditimi,  as  long  as  the  so-called  sec^ondary 
iptonis  are  prei«ent.  and  in  the  later  stages  of  the  disease.  In 
order  to  prove  efBcacious.  the  internal  exhibition  of  mercury 
^loald  be  continued  from  eighteen  months  to  two  years.  The 
PU.  Hydrargjri  and  the  Hydrarg.  c.  Cret4  are  the  beat  prepara- 
tions, and  the  addition  of  iron  is  usually  beneficial.  The  following 
ia  a  good  formula : — 

Hydrarg.  c.  Cretd.  gr.  i. 

Fen-i  Redact.,  gr.  i. 

Glycerin.  Tragacanth.  q.s.  to  make  pil.  i., 

and  two  or  three  of  these  may  he  taken  daily  for  many  months 
without  piXKlueing  salivation  or  any  undesirable  result. 

Unless  there  is  serious  iuflammatorj'  mischief  present  which 
renders  it  necesiiarj*  to  place  the  patient  as  quickly  as  possible 
under  the  full  action  of  niercuiy,  it  is  a  mistake  to  give  this  drug  in 
doses  which  pnxUice  salivation.  The  best  results  are  obtainetl  by 
giving  small  doses  daily  for  a  long  period.  I  usually  let  the 
patient  take  two  or  ilu^e  of  the  Hyrlrarg.  c.  CretA  et  Ferri  Hedact. 
pjlls  daily  for  aix  or  eight  months;  then  discontinue  them  for 
a  month,  and  subsequently  take  them  for  three  months  and  dis- 
continue thein  fur  one  mouth  alternately  during  another  year  or 
eighteen  mouths. 
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CHAPTER   XVIII. 

new  formations  ok  the  alkiclk  and  extkknal 

mj:atus. 

An^oma — Fibroma — OysU— Sarooraa— Epitlielioma— Lupue— <>6teoma(a 
— ExoRtosee— aymptoma  and  Treatment— Case  of  lixostosiB  lie- 
moved  by  Drill  and  Screw. 


Ne«'  formations  of  various  kinds,  some  being  very  rare,  ore  mef 
with  in  thy  extonial  ear.  They  may  he  developed  primarily  in 
this  part,  or  may  spread  thither  from  adjacent  slructures.  Some 
kinds  of  growths  an?  conuect<?d  with  the  auricle  and  others  with 
the  meatus,  while  in  a  third  class  both  portions  of  the  external 
ear  are  the  seat  of  disease. 

1.  The  Auricle.— ITie  principal  new  formations  occmring  in 
this  portion  of  the  ear  may  be  classified  under  tbe  headings 
Angioma,    Fibroma,  Cysta,  Saitonia.  and  Epithelioma.      Ulcera-' 
tion.  due  to  lupus,  will  also  require  notice. 

Angioma. —  \'a8cular  formations  of  this  claas  are  not  un- 
common in  llie  auricle.  Of  the  two  kiutls.  simple  or  plexiforra 
and  cavernous  angiomata,  the  former  can  scarcely  be  regarde*!  as 
tumours,  as  they  do  not  pi-oject  above  the  level  of  the  skin.  They 
appear  as  bright  red  or  livid  patches,  of  vaiying  suse,  and  not 
marked  nfl*  ven,'  i*haii>ly  from  the  normal  tissue.  Tliey  are 
usually  fongeujlal,  and  may  either  remain  aftttionan'  or  increas*' 
in  size ;  their  colour  is  due  to  enlarged  blood-vessels,  which  aiv 
seated  in  the  corium  or  subcutaneous  tat.  The  cavernous  angioma 
forms  a  bluish-red  tumour,  made  up  of  a  series  of  cavities  of 
various  shapes,  and  separated  from  each  other  by  incomplete 
fibrous  partitions.     Tlieae  tunioura  are  sometimes  congenital,  but 


NEW   RUtMATIONS  OV  Tin-:  KXTKKNAL  K^VR. 


201 


they  may  Ix-  dt'vt^Iopecl  from  simple  angiomata  \iy  contitnirti 
dilatation  of  the  enlai^ed  vesn^Is.  'Hih  JipHx  and  the  antmor 
surface'  of  tlie  auricle  are  thf  part»  most  eommoniy  oflected;  bnt 
whfH  the  meatus  is  tlie  place  of  oriji^n,  tlie  jjTowth  may  extend 
to  the  jKwt**nop  suHiuw  of  the  aurinle.  The  tumuure  vary  in  size. 
the  largest  obst-n-ed  beiny  jH-rhaps  e^jiml  to  a  walnut :  the  surface 
is  more  or  less  irrejpilar,  and  piilsatiun  ia  occfti»ionalIy  manifpRt. 
Several  tnmoni^  of  this  kind  may  exist  in  the  same  patient. 
Nothing  delinile  can  be  stated  with  regard  to  their  cause;  in  one 
instance,  the  tumour  ajjpeared  after  the  aurirle  had  Ijeen  frozen. 
Tlie  rapidity  ctf  their  gruwth  vajies,  and  «iien  tliey  are  slowly 
developed  they  cause  little,  if  any,  pain.  When,  however,  they 
gmw  quickly,  and  attain  a  lar^e  hhe.  the  puUatinns  are  apt  to  be 
verj' disagreeable  to  the  patients.  lieflex  cough  has  Uh'u  observed 
in  a  case  in  which  tJie  angioma  occupied  the  raeatxis,  and  deafness 
will  of  course  result  if  the  canal  be  ocehuled.  I^iinitus  may  alno 
be  verj-  troublesome.  Haemorrhage  I.k.  however,  the  most  iuiportaut 
Fymptom  connected,  with  these  growths;  it  may  be  so  profutie  a« 
to  require  ligature  of  the  carotid. 

The  Diagnosis  of  angioma  of  the  aiu-icie  or  meatus  can  never 
be  difEcult ;  otluumatoma  is  the  only  other  tumour  with  wluch  it 
is  likely  to  be  confounded.  'Hie  history  of  the  cosCj  the  rapid 
development  of  the  growth,  and  the  nniform  smoothness  of  tiie 
aurface,  will  serve  to  distinguish  tumours  due  to  lueiiiorrhage. 

Treatment ^I'h is  must  depend  upon  the  size  and  extent  of 
the  tum^iur.  \Vhi»n  small,  vaccination  of  the  surface  and  brufihing 
it  Over  with  nilric  acid  are  two  meaHui*es  that  have  been  iiii.tpose<l; 
the  reeuhiug  cicatiicea  cau.se  more  or  less  contraclion.  l^oIitKer 
recommends  that  several  aseptic  silk  threnHs.  saturated  with  per- 
chloride  of  iron,  should  be  passed  thnuigh  the  tumour,  with  the 
view  of  causing  coagulation  and  atrophy.  In  larger  growrhs  the 
some  results  may  be  attained  by  means  of  the  Paquelin  or  the 
galvani>-cauteri\  Klectrolysiis  may  alwj  Ik*  employed  with  advan- 
tage ;  the  neeille  connected  with  the  negative  pole  is  passed  into 
the  tumour,  and  causes  complete  coagulation  within  a  few  minutes. 
Inje*rtions  of  the  ]>erchloride  of  Jnm  aiv  not  to  be  recommended, 
itiasmucli  as  there  are  several  dangers  connected  witli  llieni. 
Soppuration  may  take  place  in  the  tumour,  with  pysemia  as  a 
rwult ;  and  if  tins  danger  be  avoided,  extensive  sloughs  may 
fono.  the  separation  of  which  may  be  followed  by  uucoiitrollablo 
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bleccUug.      If  all  oth«r  nieane  fait,  removal  of  the  tnnionr,  with 
inoiv  or  less  of  the  auricle,  may  become  uecessaiy. 

Pibroxnfti — Growths  of  this  t-liarac'ter  most  often  occur  tti 
the  lobuk*.  as  a  result  of  tliti  imtatitm  cmitHNl  by  wearing  eai-- 
ringe.  oT  by  piercing  the  ear  for  their  reception.  IiiBtauees  of 
thifi  kind  art*  RomewbaT  connnon  among  iiegresses  iu  various  parte 
of  tile  world.  Ilie  tumours  consist  of  spindle  ceiU  and  romieciive 
tissue,  and  are  to  bo  considered  a»;  ivsiilting  from  hi.'perti'ophy  of 
the  cicatrix.  H^ey  are  more  or  less  rounded  in  form,  and  fW*- 
quently  project  on  each  side  of  the  lobule ;  the  surface  is  either 
smooth  or  furrowed ;  they  varj'  in  size,  some  beiug  as  large  as  a 
hen's  egg.  Tumours  of  the  same  nature  are  occasionally  seen  on 
other  portions  of  the  auricle. 

It.  is  only  when  they  cause  deformity  that  these  growths 
requii-e  sui-gical  treatment.  Small  tumours  may  be  removed  by 
nu-anrt  af  a  V-shaped  incision,  the  edges  being  afterwards  care- 
lully  brought  together  by  sutures.  If  the  tumour  be  pedun- 
culat*d,  it  may  be  cut  off  with  8ci&soi"s.  and  when  a  growth 
projerrs  from  eacrh  side  of  the  Inbnle  it  is  well,  after  u»ing  the 
scissors,  Xv  destroy  the  i-eniains  of  the  pedicle  with  the  galvano- 
cantery.  1ti  dealing  with  a  lai^e  growth,  careful  dieeecfrion  is 
necesHary,  in  onler  to  retain  as  much  of  the  integument  as 
possible. 

Cystic  Formations,  occnn-ing  in  the  auricle,  are  in  most 
cases  the  result  of  glandular  dilatation  and  accuraulatiou  of 
sebaceous  materials,  lliey  appear  as  roundish  soft  tumours  of 
variable  size.  In  one  case  recorded  by  Gruber,  the  tumour  was 
more  than  an  inch  in  diameter,  and  waa  sittiat«<1  on  the  posterior 
surface  of  tht-  auricle.  It  had  existed  for  five  yeara,  and  had 
i-emained  wiThout  increase  for  two  years. 

SemuK  cyst«  o«:asionally  become  de^-eloped  in  the  auricle,  and 
more  or  less  closely  resemble  othtcmatoma.  Iliey  differ  there- 
from, however,  in  containing  a  clear  yellow  sero-murous  fluid,  and 
in  nut  proi^uciug  deformity  at  a  later  stage.  It  ia  also  worthy  of  noto 
that  no  niaaees  of  detritus  and  no  shreds  of  fibrine  are  found  in  the 
fluid.  Ilie  persons  ailecte<i  are  for  the  most  port  robnst  and  healthy; 
only  one  cjwe  occurring  in  a  female  has  as  yet  Ije^n  reported. 
With  regard  t«  their  origin,  they  sometimes  appear  after  slight 
injuries  to  the  part ;  in  such  cases  they  ai-e  rapidly  develoi»e<l,  bnt 
aiv  not  painful.     In  other  cases  they  are  developed  spontaneously. 
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and  alBO  luci-eaae  sonifwhat  rapidly.*  TUeee  cy»ta  eouiptimefi 
become  inflamed,  with  i^uppurATiou  and  spontaneous  cure  as 
rp8ii]ti<.  .Small  cyets  on  the  aiinclt*  may  Iw*  removed  by  miitalile 
inci&ious  :  when  large,  they  an*  best  treated  by  making  a  Jree 
incision  into  the  Inniour,  and  after  the  escape  of  the  fluid,  fillings 
the  earity  \ntli  lodofoniied  gauze. 

SftrCOmAt — TumoiirH  ijf  this  fbaracter  aiv  rarely  seen  in  the 
external  '-nr.  and  only  a.  tew  cases  have  bt-eu  jilaced  ou  reotird. 
In  one  deecribed  by  Hartniami.t  the  patient  wae  a  boy,  aged 
lliret*  and  a  Imlt' years,  mIio  had  sufTeiviI  for  so  nit-  time  frcmi  acute 
purulent  InHauimation  ol'  the  Tynipauum.  The  tumour,  a  round- 
celled  iiarcoma,  waa  ai*  larf^rp  ae  a  goose's  egg,  and  projected  from 
the  side  of  the  head.  Death  ensued  iu  seven  oioutha  with 
cerebral  MTiiptoms. 

Fibro>«ar(\inmea  and  eptndle-celled  growths  have  also  been 
>ticed ;  these  grow  slowly,  and  may  exist  Ibr  years  without 
iving  rite  to  any  niarke<l  eiymptonis;  but  the  small-eel  Iff  1  sarco- 
mata rapidly  innvase  in  size,  and  are  very  painful,  as  they  ai-e  apt 
to  involve  many  sensory  ntTvef*.  and  to  set  up  inllaniumtiou  in 
neighbonrin^  tistiues.  The  parotid  and  mastoid  regions  ar& 
especially  liable  to  l)e  thus  implicated. 

TJie  symptoms  varj'  according  to  the  variety  of  the  gmwth  j 
the  sarcoma  may  appear  as  a  circuuiacriljed,  ivddJsh,  more  or  less 
firm  tumour,  covered  by  nomial  cutis;  in  other  cases  the  surface 
it  eroded,  or  ulcerated  and  irregular,  and  covered  with  offensive 
muco-purulent  matter.  When  tiie  growtli  is  i>f  the  round-celled 
*-ariety,  its  increase  is  ver>'  rapid  ;  masses  of  fungous  granulations 
spront  from  its  suriace.  In  a  cane  recorded  by  Dr.  Ome  Green^ 
a  spongy,  highly  vascular,  tlewhy  mas.-*  o<-<-upi('d  the  left  meatus. 
l4)  thp  walla  of  which  it  seemed  to  he  adherent.  Hie  tumour 
eventually  measured  eight  inchea  in  length,  and  six  in  breadth. 
Endences  of  glandular  ii-ritatiosi  and  of  inflammation  in  adjacent 
parltf:  may  be  present  or  absent;  in  the  stage  of  uUvmtion 
baemon'hage  is  liabUr  to  be  pmfuse;  metastatic  growths  are 
sometimes  seen  in  other  organs.  Pai-alysia  of  the  facial  nerve  is 
likely  to  occur  as  a  ref^ult  nf  the  extension  of  the  gi-owth. 

•  Hce  ail  Article  on  "  Cyst  Kormations  Id  the  Auricle,"  by  Dr.  Arthar  Hartmann. 
Arehirenjf  Ot«loffif,rol.xv.p.  133;  aiid  another  paper  by  thosamcROllior.  vol.  K»ii. 
p.23S.    A  caw  IB nlso recorded  by  Dr.SeligmauD,  ArcMrtip/  Otology,  vol.  xvx.  p. 4\. 

+  JSciUcAri/i/.  OhrmilMdr.,  Bd.  iriii.  S.  213. 

;  Arifiivi^  «/  Otoleffy,  vol.  xiii.  p.  163. 
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The  JDii^onB  can  be  positively  determined  only  with  the  aid 
of  the  roicroecope,  a  frafpneiit  of  the  tiiniour  having  ht^n  removed 
fnr  I'Xftniinatinii.  A  i-onnd-relled  Han-oma  i»  usually  M-hite  on 
seetiun.  and  a  milky  jnice  exudes  from  the  cut  surtaee.  'Hie 
Mructtire  eonsiste  almost  entiiTly  of  round  cells  and  vessels,  the 
jrnier  bein^  small  and  frayrile.  and  inclosing  a  roundfd  vpsieular 
•ftncleus.  Kihro-sarconiata  i-outain  much  iut<n*cellular  suhatance, 
and  the  tiinioni-s  are   Hnii  and  coaTse-grained. 

The  Froguoiis  depends  upon  the  nature  of  the  grow-th  and 
the  rapidity  of  its  development.  The  small-celled  Nircomata 
infit-ase  rapidly,  and  death  may  buoii  result  fi-om  estenaiun  to 
the  brain. 

Tr»atment^'n»e  tnmonr  elionld  l>e  removed  a*  soon  a? 
portBJble.  Kiltrr)-«an:(miata  may  he  dealt  with  hy  the  knife  ur 
the  galvano-cauterj-  loop;  and  i-ound-celled  tumours  with  the 
wire  loop.  After  removal,  tlie  ^T»lvano-caut4*iT  i^h'-'uld  hv  applied 
to  the  surface,  in  order  to  destroy,  as  far  aa  possible,  all  remains 
of  the  growth.  Sometimes  partial  removal  is  all  that  can  he 
achieved,  and  such  an  oj^iei'ation  may  be  neceseaiy  to  provide  for 
the  ewr-apf*  of  pnndent  matter  from  the  meatug. 

Epithelioma. — T\ih  t'nrm  of  growth  may  have  its  etarting- 
point  in  the  auricle  (u(iua)Iy  iu  the  upper  half),  or  in  the  external 
meatus,  or  it  may  ppread  To  these  part«  from  adjacent  stnicturee. 
Only  a  few  easef  have  l>een  placed  on  record.*  In  the  auriclp  the 
disease  commences  in  the  form  of  one  or  more  bard  nodoleB 
situated  in  the  ekin  or  subcutaneous  eonueotive  tissue.  At  Gret, 
and  thr  noiue  ttme,  their  gntwfli  is  a  slow  process,  hut  afterwards 
it  becomes  more  rapid ;  the  surface  sooner  or  lalei'  breaks  down, 
and  an  ulcer  results.  Both  surfaces  of  the  aiuicle  would  appear 
to  be  e[|ually  liable  to  eaTiiren>us  gi-owth.  Sometimes  warty 
gi-owths  are  the  starting-point  of  epithelioma.  The  sujface 
becomes  fisfiured  and  the  crack?  form  \dcers  with  indurated  edges 
and  rougliened  turfaeen.  As  the  gi-owth  enlarges,  epithelial 
neat^,  made  up  of  targe  multiform  stjuamous  cells,  may  wpmetimet* 
be  pressed  out  of  it.  Freeh  formation  of  new  tissue,  to  be 
followed  hy  disintegration,  goen  on  at  the  margin  of  the  ulcer,  and 
thus  tlie  process  of  destruction  spreads,  until  not  only  the  entire 
auricle  and  meatus  may  be  involved,  bnt  the  mischief  may  extend 

'  8i«  MocM,  Arvhire*  of  Ololo^^,  voJ.  xHi.  p.  J39:  Fomtcrsr,  .InuV:  rf«  Mai.  *• 
i'OrMlU,  A|>ri].  1890;  and  Spalding,  A  rehirtt  of  OMogy,  vol.  xxi.  p.  209. 
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to  ucijfhbouring  parts  and  to  tlie  bones  of  the  skull.  In  some 
coses  the  appeai*anoe  of  epithelioma  In  thf  meatus  is  pre«^eH  hy 
9ome  other  aiftHrtinn  of  the  ear,  anch  a8  puriileut  iiitlai^imatioii ; 
bnt  in  others  tlie  disease  attacks  a  [jerfectly  hi'ulthy  eaual. 
Epithelioma  of  the  iiieatvi;*  may  alfKi  begin  with  wyniptoms  of 
iTzema.  or  as  a  small  cniat  Iwneath  which  an  nicer  is  developed. 
The  process  extends  and  involves  the  tynipanum  and  bontw  of  the 
head. 

The  development  of  the  nodules  on  the  auricle  ia  unattended 
with  pain,  and  some  months  may  elapse  before^  any  glandular 
eulargement  apjieai-i*.  Wlieii  difintegi-atioii  roniineMces  tJie  pain 
becomes  a  prominent  eymptoui.  and  it  inciva^es  with  the  progress 
of  the  disease.  As  the  ileeper  parts  of  the  ear  aiv  gradually 
involved,  the  pain  l>ecomeM  exL-nu-iating.  lii  addition  tn  sym- 
ptoms of  irritation  of  the  audit^ln-  nerve,  the  fouive  of  the  disease 
will  be  further  marked  by  profuse  hteniorrhage,  great  swelling 
and  induration  of  the  glands  of  the  neck,  and  facial  paralytfis : 
the  fatal  issue  may  l»e  due  to  meningitis,  thrombosis  of  the  lateral 
«iuus,  or  to  cerebral  abscess.  .Septicwmia  is  another  cause  of 
death  in  thepp  cases. 

Treatment. — As  soon  as  the  malignancy  of  a  gi-owth  confined 
to  the  auricle  has  been  detenniiied,  removal  of  the  portion  should 
be  at  once  effected.  The  application  of  caut*tics  is  not  ndnsable : 
extension  of  the  growth  Is  the  ordinarj"  result  of  the  irritation. 
lieuioval  of  the  entire  auricle  may  be  necessary,  and  in  such  a 
case  the  meatus  must  be  carefully  kept  open  during  cicatrisation. 
An  artificial  ear  can  .iftei-wards  be  adapted.  If  the  grfiwth  be 
stvn  in  an  early  stag*.'  and  before  it  has  reached  any  gi-eat  size, 
it  may  be  possible  to  scrape  it  away  with  a  sharp  sj^oon  ;  but  care 
»hnu1d  lie  taken  tf»  remove  all  the  affected  tissue.  Dr.  Spalding 
suggests  that,  after  the  gi'owth  has  been  thus  reniove<l,  tlic  n-sult- 
ing  c-avity  should  be  covered  with  n  skin  graft  from  some  healthy 
|Ktrlion  of  the  Imdy.  As,  htfWcver,  it  is  iniptissible  to  be  certain 
ihat  all  affected  tissue  has  been  removed,  excision  of  the  gi-owlb. 
together  with  a  wide  margin  of  apparently  healthy  tissue,  is  the 
safer  mode  of  tn*-atment.  In  circiiniscrilied  epithelinnia  of  the 
meaturi,  an  attempt  may  be  made  to  destniy  (he  growth  and  a 
portion  of  the  surrounding  stnictnre,  by  means  of  the  galvano- 
cauleiy  :  but  it  is  better  not  to  interfere  tmless  the  whole  of  the 
ulcer  is  within  rtwli.     When  tliis  c<juditinu  rauuot  be  fulfilled. 
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the  case  must  be  IreBteti  in  the  ordinary*  manner.  Remedies  to 
wlieve  the  pain,  and  local  rleodorant  or  antiseptic  applications  are 
aKvavi*  iv<)iiin'(l. 

IiUpUB.-  Lupous  ulceration  confined  to  the  auricle  and  meatng 
U  extremely  rare :  bnfr  extension  of  the  pronena  from  adjacent 
parlB  (if  the  face  i(>  not  iiiu'oinmoii.  Hie  ulwratioii  of  the  auricle 
presents  tht-  usual  appeni-anue;  the  surtboe  of  the  witv  is  ouvered  at 
inten'als  with  thick  crusts  uf  juis  anrl  blond ;  the  margin  ih  livid 
and  swulteu,  and  contains  small  nodules  of  {^-aiitilatiutMisBue. 
'Die  entin*  auricle  may  be  de8troye<l.  and  the  ulct-ratlon  may 
<-xt<*nrl  along  the  niffttui^  to  the  meuibrnnA  tympani.  The  pain 
varies  in  degree  in  different  cnsen:  it  is  apt  to  be  verj'  oevere 
M-hen  the  deeper  portion  of  the  canal  is  involved.  There  is 
a  variety  of  Ihe  discane  termed  vinmlomiig.  and  chanu-terij^ed 
by  Ihe  fonnotion  of  brown  tubercles.  a»  larjje  as  a  pin's  head  or  a 
lentil.  'HietH'  have  bt-en  obtk-rveil  on  the  lobule,  in  tlie  hollow  of 
the  i-oncha.  and  on  the  posterior  suHVu^e  of  the  auricle.  They 
whloni  uhvmte,  but  ahrivel  up.  and  cause  atrophy  and  puckering 
of  the  inleguinent.  The  spot*  aiv  ctivered  with  minute  scales. 
rejiemblJn^  tho(»e  of  psoriasis,  but  less  abundant  than  in  that 
c-oniplaint.  There  is  yet  another  fnni».  fenned  lupjut  hif}>erirO' 
{fhicuf,  which  is  sometimes  obsen^ed  as  a  consequence  of  lupouij 
ulceration  (Pr^litzer).  It  in  characterised  by  the  formation  of 
;/laudiilar  mid  pajjillnry  outi^i-owths  from  the  tisiiiie  of  the  pranu- 
latious  in  the  floor  of  the  ulcer.  Tliese  outgrowths  ai-e  sjiongA-  in 
texture  anrl  readily  bleed  ;  in  sinne  iiietanees  they  are  said  to 
liave  be<'onie  hard  on  the  surface,  inuppurahon  conlinufng  at  the 
base.  Tlie  desti-uction  of  the  Interment  goes  on  iu  the  usual 
way  ;  the  develojinient  (if  lupous  nodules  in  the  corium  is  followed 
by  their  disinlejfi'ation,  and  large  jioi-tioiis  of  the  auricle,  or  even 
the  whole  of  the  orjjan,  may  be  thus  rlesti*oyed. 

Tlie  Treatment  of  bipn.'^  of  the  auri<"Ie.  as  recommended  Itv 
Politzer,  is  OS  follows;— In  tlie  non-ulceraterl  fonu,  a  pointwl 
piwe  of  nitrate  of  silver  should  be  thrust  into  eai-li  nodule,  m  as 
Thonuighly  to  cauterise  the  interior,  anrl  this  treatment  is  to  be 
ifpeated  until  all  nodides  have  disajipcared.  Hcbra  recommends 
that  the  affrt-ted  f*pots  should  be  brusherl  over  with  a  thirty  per 
cent,  solution  of  caustic  potash,  so  aa  to  remove  tbe  epidermie; 
this  is  to  be  followed  by  the  application  of  a  twenty-five  per  cent, 
solution  of  nitrate  of  silver,  and  nnv  excess  of  fliiiil   is  to  be 
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quickly  xnpetl  off  vi-ith  moiat  ootton-woul.  The  cauHtic  attacky 
and  d^Btrtn-s  tbf  iufiltrations,  while  the  honltliy  skin  is  left 
untouched,  'flic  application  is  rendered  i*omparatively  painlesR 
by  applyiup  a  five  per  cent,  aolntiou  of  cocaine  before  using  tlie 
nitxate  of  silver. 

In  the  treatment  of  the  nlcerativp  form  the  main  object  is  to 
check  the  spread  of  the  niifi-hief.  and  this  may  »nnie(it]ies  lie 
pffi^cted  by  destroying  the  iloor  and  edgea  of  the  ulcer  by  eaustic 
applications.  Wlien  the  gramilations  are  spongy  and  exiifwrant. 
the  object  will  be  more  cjieedily  attained  by  scraping  them  away 
with  a  small  eliarp-t^dged  spoon ;  after  any  ha^moiTliage  has 
been  checked,  the  Hoor  of  the  ulcer  should  be  cauterised 
edtber  with  nitrat*  of  silver  or  by  nieanu  of  the  galvano- 
cauteri%  Several  applications  may  be  pcquiri'd.  for  altlujiigb 
separation  of  the  slough  may  be  followed  by  a  healthy  granulating 
surface  and  cicatrisation,  fresh  nodulee  are  likely  to  form  in  the 
surrounding  parts.  In  the  author's  opinion  all  forma  of  Inpuf 
atTixting  the  auricle  are  best  treated  by  scraping  the  diseast-d 
tissuee  and  then  applying  the  elect ro-caiiter*'  or  Paquelin's 
cauterj*  freely  to  the  edgi-a  of  the  wound.  Considerable  deftmnitv. 
due  to  cieatrisatiou,  often  remains  atWr  the  di^'a^t!  baa  been 
arrested  by  energetic  local  treatment;  bnt  if  lef^  to  itself  the 
ulceration  invariably  extends  and  ranges  frightful  derftnTctiou. 
Kor  luffiv  7u<i*^iljj8vs,  painting  witli  tincture  of  iodine,  diluted  with 
une-fourth  llie  quantity  of  glycerine,  is  tbe  best  local  remedy. 

n.  The  Extkrnal  Ai:ihtokv  Mkatls. — Most  of  the  new 
fomiations  just  described  as  aHVcting  tin-  auricle  likewise  occur 
in  the  meatus,  and  generally  as  the  rei^ult  of  extension  :  but  there 
is  one  fonn  of  growth  which  necessarily  implirates  only  the 
lnea!u^.  and  requires  to  be  desci'ibed  at  some  length. 

Osteomata. — Oeseous  growths  (rf-i  iir  in  several  tonne  in  the 
external  meatus  (1)  as  a  tliffuserl  thickening  of  the  normal  osteons 
tissue,  or  ht/ftermifm^  ;  (2)  as  small  poinlei!  or  rounded  pnijeCtions. 
which  are  due  to  intiaramatorj'  proceesea,  and  may  be  termed  <w/eo- 
fjijftes;   and  (3)  as  circumscribed  roundefl  tumours  or  esevftofes. 

(1)  Hyperostosis  of  the  extenml  meatus  is  due  to  chronic 
periostitis,  and  consequent  increased  formation  of  osseous  tissue, 
and  is  generally  connecte*!  with  chronic  pundent  or  other  disease 
of  the  middle  ear.  The  deposit  of  bone  is  of  luiiform  thickness, 
and  involves  more  or  less  of  the  osseous  part  nf  the  canal ;  it  mav 
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be  eouliiied  to  one  side.  The  surface  is  slightly  rough,  aiid  the 
iiite^mieiil'  in  rwlder  than  natural  and  swollen.  Ab  a  reniilt  of 
the  deptmit,  the  meatus  ia  more  or  less  coutraeted.  and  hearing 
nifl}'  Ik?  impaired.  The  deafness,  however,  is  more  ofr^n  due  to 
tlie  morbid  cban^'es  in  tlie  middle  eai*.  or  to  accumulation  of 
secretion  beliind  the  nan-owed  portion.  Examination  with  the 
probe  will   detecr  the  nntTire  and  len^h  of  tlie  atrictmt'. 

(2)  Osteophyt«B  are  Ijkewii^e  the  results  <if  chronic  inflamnm- 
tion,  but.  the  enlargement,  instead,  of  heing  difhised.  takes  the 
form  of  small  elevations,  extending  for  gome  distance  over  the 
surface.  The  in-aiineni  consists  in  cleansing  the  meatus  by 
s;iTiuging,  and  in  applying  proper  i-emedies  to  the  swollen  in- 
tegument (i-t'.t'-  Treatment  of  External  Otitis,  }Mige  185).  Soothing 
ointments  (t.;/..  Unguent.  Acid.  Boric.)  may  he  applied  to  the 
meatus,  while  tincture  of  iodine  is  painted  over  the  mastoid 
pi-ocess.  When  success  has  been  attained,  any  disorder  of  the 
middle  ear  should  be  carefully  treate<l.  As  the  contraction  is 
apt  to  return,  it  may  be  uecessaiy  to  i*epeat  the  local  treatment 
from  time  to  time. 

(S)  Exostosei  are  somewhat  common  in  the  external  mt^tus. 
'ITiese  are  little  maases  of  either  compact  or  s]>ongy  os-seons  tissue, 
and  moiv  or  less  globulai'  in  form :  they  ai*e  most  prone  to  affetrt 
the  posferior  wall  of  the  canal.  With  regard  to  their  etiology, 
some  atuhoril  ies  believe  that  local  soui-ces  of  iiTitation.  and 
especially  sea-bathing,  are  the  moat  important  factors.  They 
are  sometimes  of  ttyphllitic  origin,  and  are  associated  with 
similar  growths  from  other  bones.  They  also  occur  in  cases 
in  whicli  there  ia  no  venereal  taint ;  sometimes  they  are  awo- 
ciatefl  with  gout  and  rheumatism,  but  more  often  with  inllani- 
mat<irv  processes  in  the  meatus  or  tympanum.*  Flat  and 
manimillary  exostoses,  of  moderate  size,  are  not  uncommVin  in 
chronic  cntan-hal  and  purulent  otitis.  Another  mode  of  origin 
ia  from  cartilaginous  and  oonneoHve  tissue  growths,  such  aa 
chondromata  and  jjolypi,  which  become  partially  o&isifiefl. 
Growths  thus  caused  are  for  tha  moat  part  single,  aiid  cunsiat 
of  a  very  lianl  nucleus,  from  the  surface  of  which  traT^ecuIre  of 
bone  project  into  a  layer  of  fibrous  tissue,  tlie  whole  Ijeing 
attached  to  the  outer  edge  of  the  osaeons  meatus   !)y  a  bouv 

•  Sw  notes  of  a  case  of  pedaaculated  bony  growtli  in  external  meaiu*.  tho 
rssulc  or  proloofced  vnppantllon,  ArPhircM  tif  iHt4asg,  vol.  xij.  p.  59. 
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pedicle  (l*rif<'liai-(l).  The  association  of  exostoses  with  ublitvra- 
tion  t»f  the  Kustarhiaii  TiiW  lias  Iieen  notifect  in  some  cases,  the 
obstnictiou  in  tho  latter  part  being  pmliably  due  to  oaseons 
grriwrhs.  To\ail>ee  states  that  ex')stos*'s  in  the  iiieatue  are  some- 
times eoiuieeted  with  Hiinilar  tVirnmfiinist  in  the  deeper  tstnu-ttire-S 
of  the  ear.  Aural  growths  are  much  more  eonimuii  in  males 
than  in  females. 

Two  bony  pnmnnences  are  «ometini»4!  seen  in  the  npper  wall 
of  the  meatus,  close  to  tlie  membiiuia  timpani,  one  being  in  fnmt 
of  the  other,  and  both  ears  beiiij^  affected.  These  conv^puni)  with 
the  line  of  union  Iwlwet-n  thf  otnmliis  t\Tnpaniru8  and  the  ti-ni- 
poral  bone,  and  probably  defjend  upon  the  w^curpence  oi'  iri-itallve 
procet»eH  in  early  life, 

Symptonu.  —  Tlie  de\*elopraent  oi'  fXii«toj»eri  is  not  atlenderl 
with  pain:  only  after  some  time,  when  the  growth  impinges 
j^iiiist  the  op|K)Rite  wall  of  the  nieatns.  is  any  inconvenience 
experienred.  hi  the  not  verj*  unronnnon  cajfe  of  mnltiple 
gTx>wths.  thi'ir  siiHiices  nniy  soon  conit*  into  c-onta<:t,  when  much 
pain  will  be  felt.  Impaii-raent  of  heating  will  also  depend  npon 
the  M'/.f  of  the  growth  and  the  extent  to  ivhii'li  (lie  ineatnt*  is 
obs(ruct<*d.  WIu'ii  e.\anitiieil  wltli  a  jirubc,  (lie  growths  ai-e  some- 
times fonnd  tn  be  verj-  tender.  In  a  case  recorded  by  Dr.  H. 
Knapp.*  fits  of  roughing  were  indnc-ed  by  toni:hing  the  growth 
Yith  a  probe.  Complete  obstruction  of  the  meatus  may  be  <lue 
tfi  acctunulaiioD  of  cerumen  between  the  growth  and  the  wall  of 
the  canal,  and  under  puch  circumstances  the  deafness  will  vary 
in  degree  from  tiin»'  to  time. 

On  examining  the  ear,  an  exostosis  appears  ai*  a  globular  or 
elliptical  swelling  c<>tniected  with  the  wall  of  tJu'  meatus,  and 
either  sessile  or  somewhat  CMHistricted  at  its  point  of  attachment. 
Unless  it  l>e  covered  with  granulnti<nis.  the  tuinoiic  i.-^  hard  and 
firm,  and  its  size  varies  from  that  of  a  liemp-se«l  to  that  of  a 
email  nut.  It  may  extend  to  the  opposite  wall,  and  wlien  two  or 
more  exf»stoses  aiv  pivsent,  their  cunvi-.x  f*iLriiw.vs  may  ^ju  appn>.\i- 
Diate  as  to  leave  only  a  small  chink.  I'olypoid  excivscencea 
not  infrequently  appear  on  The  surfnce.  The  growths  are  Bonte- 
times  found  in  both  ears,  exhibiting  a  i-eniarkabU*  degree  of 
sj'iuinetry  in  their  form  and  pusitiun.  Tlieir  slnicture  is  that  of 
perfectly  fonne*!  bone-tissne.     Tlliey  increase  verj-  slowly  in  size, 

*  Affhiret  of  (hffmjf.  TOl.  xi.  p.  :i03. 
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ami  nmy  remain  for  years  witliout  under^uing  any  fiirthtT  change 
ill  diinensir)ii».  ]ii  a  tew  cases>  tlit^  j^rowths  hav(^  been  noticed  to 
(lecrvase  ia  size  aiul   linally  to  clisapppar. 

Exr>st<»seR  of  the  aurliton,*  caiiul.  wUvti  assot-iated  with  chnjuic 
BUpjiiimtiiiii  of  tlu'  niidillt'  t*ar.  may  raiise  ret«»ntion  of  the  dis- 
chargeH  and  gravi;*  ct>nse<|UfiK-eA  within  the  cranium.  Thfir 
pi"esence  h  always  a  serious  cc>ni|»licati*'ii  of  chr'niic  (iiippii- 
rative  otitig.  In  a  vmt*  recorded  hy  Dr.  Jlunson,*  of  Albany.  N.Y., 
chronic  otorrhoea  had  Iwl  l«  the  fonnatiou  of  an  exoatoaia.  which, 
with  polypoid  tissue,  almost  compK'tely  opcluded  the  canal.  Tlie 
patient  refused  to  Bnbniit  to  any  operation,  althoujfh  theiv  were 
sytiiptoinfi  indicative  of  cerebral  niisL-hief ;  delirium  supen-ene*!. 
followed  by  cuiua,  and  death  eusned  in  lewi  than  tAventy-four 
liours.  Poat-mnrteiii  examination  i*evealed  an  abscpss  as  lar^ 
as  a  hen's  egj^  in   tlie  middle  lobe  of  the  brain,  ejirie**  of  the 
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^timl  «tLsfr«l  tf^v,  ^ghtyt*rt  a||o,  tbefcMir  Hnrntli*  wrre  rh«  Mine  «lip  thM  ttotym 

llit-pmcnt  ttme.    Thchearlnxof  th*  right  Mr  «««  lh«n  itonnal.  Mid  It  All!  rHiMltiiaa. 

superior  wall  of  tlie  petmtiH  lione  immediately  above  the  semi- 
circular canals,  and  a  corivspoiidinji;  perfoi-ation  in  the  meninges. 

Dia^osis. — The  historj-  of  the  case,  the  appeai-ance  of  the 
growth,  and  an  examination  with  a  pmbe.  will  8er\'e  to  di^ 
tinguish  an  exostt)3i3  from  other  tumours  of  the  meatutt.  ltd 
hardness,  slight  tendemesti.  and  the  absence  nf  redness,  contrast, 
with  the  ayniptuma  of  an  abscess  ;  moreover,  the  latter  is  further 
distinguished  by  the  ehanjtjes  it  undergoes.  MTien  the  meatas  is 
intlanied  and  swollen,  and  the  projecting  growtli  is  covered  with 
secreiions,  or  presents  granulations,  it  might  be  mistaken  fur  a 
polj-pus.  but  an  examination  with  the  probe  will  detect  the  hard- 
ness c.f  an  exostosis. 

Treatment — Unless  the  meatus  be  considerably  obstructed,  an 
exoettisis  need  not  be  interfered  with  ;  but  care  should  In?  taken 
to    prevent  accumulation    of   cerumen    and    epithelium   in    the 

•  Arrhifva  iif  Otalngy,  wol.  nL  p.  ap.  8ce  nlso  the  records  of  anoUier  case  in 
which  ih«c«rebnil  Hymptoms  were  completely  relieved  by  rcraoml  of  theexostiMts. 
tbi4.,  vol.  xix.  p.  144. 
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deeper  portion  of  the  cfttial.     If  the  meatus  be  nnich  diminished 
in  calibre,  or  romplet*'ly  (.ibrttructed.  find  especially  it"  there  be  an 
accumulation  of  pue  behind  the  gro-n-th.  as  would  occur  in  suppu- 
rative otitis  media.  me«snres  must  \w  adopted  for  the  removal  of 
the  latter.   'Hie  local  application  of  rcmediei^  to  produce  absorjitioii, 
and  the  introduction  of  tent*  with  the  same  view,  are  very  rarely 
successful,  tht-'ir  eflt-ct^.  if  any.  bring  nuistly  cojifiiu^  to  the  aoft 
parte.    All  operative  measnrefi  for  the  removal  of  exostoses  require 
the  great4-st  care,  and  should  be  uiidertiikeu  only  by  thu«e  who 
are  accustomed  to  deal  with    disetises  of  the  ear.      For  sessile 
BX09tose».  Dr.  ifathewson.  of  New  York,  was  the  first  to  sugpegt 
the  uae  of  the  ^Vmericai;   dental  drill,  and  the  plan  ha8  been 
adopted  by  Mr.  Field,"  and  othei-s.     The  operation  shoald  be 
performed  as  follows: — The  patient   is  placed  on  a  hi^h   conch 
(about  forty-two  inches  from  the  grounrl),  with  pillnwfj  under  liis 
head,  so  aiTonged  tliat  a  strong  light  may  be  reflected  into,  or  fiill 
Qpon,  the  ear  to  be  operated  upon.     An  anrcsthetic  having  been 
administered!,  an  assistant  holrla  round  the  exostosis  or  against  the 
M'alU  of  the  meatus,  according  to  the  position  of  the  outgrowth,  a 
BOpper  or  steel  guard,  to  pivvent  injur}'  from  the  di-ill  slipping 
whilst  in  action.     Although  a  steel  guard  is  the  l»etter  of  the  two, 
on  account-  of  its  greater  hardness,  a  copper  one  ia  often  the  more 
serviceable,  ae  its  cun-e  can  be  readily  altered  to  enable  it  to  be 
placed  in  different  positions.     In  nil  casfs  the  guai-ds  should  lie 
previously  tried,  in  oi-der  to  ensure  that  they  fit  well  against  the 
parts  whicli  they  are  intended  to  protect.     Three  or  four  assist- 
Riite  are  ncoessar}-.  one  to  give  the  anresthetic,  a  second  to  work 
the  treadle  of  the  drill,  while  a  third  holds  the  guards  in  Uie  ear. 
It  is  necessary  also  to  sponge  or  syringe  away  the  bloofi  which 
flows  into  the  meatus.     When  dealing  with  sessile  exostoses,  it  in 
well  to  begin  with  a  small  (b'ill,  and  to  widen  the  opctihig  with  a 
larger  instnmienl.     The    hole    should  be    commenced  midway 
hetween   rhe  base   and  summit   of  the   grou'th,  and    in  the  early 
stages  of  tin-  operation  too  givnt  care  cannot  be  taken  to  prevent 
the  drill  slipping.     Firm  pres.«ure  should  never  be  made  with  the 
drill,  for  if  it  slips  whilst  this  is  being  done,  serious  injnrj'-  may 
K.'  caused  to  the  middle  and  internal  ear.      It  is  necessarj-  fre- 
quently to  take  out  the  instnnueut  in  order  to  remove  tha  blood, 
«o  that  a  view  can  be  obtained  of  the  tumour.     As  the  operation 

'  JJiteatet  oftks  Bar,  .In)  K<1it.  p.  lf>. 
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dhonUI  never  bp  hurried,  from  one  to  two  hours  may  he  reqtiired 
lo  drill  tliroiigh  the  j^mwth  ;  nud  if,  after  rliii*  has  been  done,  it 
is  considered  undesirable  to  prolong  the  operation,  the  remainder 
i»f  the  exo«tri!sirt  may  be  remowd  on  niiother  otx'asion.  After 
A  few  dayH  the  opening  nmy  be  enlarged  with  other  drills  nntil 
the  growth  has  been  removed.  ITiia  treatment  is  applicable 
to  very  hard  exostoses,  and  for  oases  in  whieh  the  ttinioiir  is 
composed  of  soft  iwne  ;  but  when  dealiiij:  with  the  latter,  an 
attenipt  may  l»e  made  to  break  away  the  growth  witi,  a  pair  of 
suitable  forc^'p*".  after  a  hole  has  l>een  drilled  into  it.  For  mnl- 
fiple  ^rctv^ths  operations  of  tills  kind  are,  as  a  rule,  unneeefisary, 
inoi'nmcii  as  a  triangular  rliaunel  is  usually  found  whicli  may  be 
kept  o|K'n  by  the  use  of  j^riadnaled  style*. 

For  the  removal  of  aural  exostot-es.  Dr.  Urban  Pritchanl* 
engyests  the  xisc  of  a  minute  ti-ephine,  instead  of  a  solid  burr. 
The  iiigtrnment  in  applied  as  near  the  base  of  the  ^frowth  as  will 
pennit  Its  circninferenee  to  i"ofate  freelv  above  tbf  ajiex.  the 
(ibjeft  beinjr  to  eut  ofl*  a  ]xjrtion,  rather  than  to  make  a  hole  in 
the  pwelliny.  Dr.  Pritehard  claims  that  the  trephine  causes  less 
dt'"bris  an<l  liifiiiorrliage,  and  removes  a  far  larger  portion  of  bone 
than  when  a  hole  is  drillt-d. 

For  the  removal  of  a  pedononlated  exostosis  I  consider  the  safefit 
nn'thml  is  to  drill  a  hole  iuto  it,  by  means  of  a  dental  engine,  and 
then  insert  the  tapering  screw  (Fip;.  73)  until  a  firm  hold  has  Ixt-n 
obtained.  Gentle  traction  shonld  then  Ije  made,  atid  the  growth 
bn»ken  off  at  it*  pedicle  and  removed  from  the  meatui*  attachefl 
lo  Ihe  Bcrew.  If  traction  alone. fails  to  break  the  pedicle,  the 
direetiun  of  the  force  should  W  varied.  Before  beginning  the 
npt^mtion  several  drills  of  difl'erent  sizes  should  be  pi-ovided.  ami  a 
Uftering  M^rew  made  for  each,  with  its  end  slightly  smaller,  and 
U«  broadest  part  larger,  than  the  hule  made  by  the  drill.  Care 
rltvMitd  be  taken  not  to  insert  the  screw  too  far  into  the  growth. 
iu  »'««'  it  sltould  split  it.  and  thus  prevent  a  firm  hold  being 
vWsiiied. 

Aa  1   not    unaware   that  a  pedunculated   exostosis   has   1>een 
»K«vtHl  pn-viously  by  this  method.  I  inenlion  the  following  case, 
i»wrt  wooikute  of  the  instrimients  iised  : — 

Mt  Cm  »  Dutch  Jewess,  aged  tweuty-two,  was  admitted  into 
liw  Lt'itdoii  Hospital  in  Xcvember,  1892.     There  was  a  purnlent 

•  ArHirrji  t>f  Oiohigti,  vol.  sx.  p.  4ft. 
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examiimtinn  n  hard,  smooth,  whiHsh  1X1806, 
with  (t  roinuled  outline  and  tender  to  Uie 
tourh,  wfts  set'n  tillinjj;  flu*  nieatns.  its  outer- 
most paii  bt'iiiy  jibout  an  eighth  of  aii  inch 
froru  tlie  fiutrance. 

A  verj'  fine  probe  could  with  difficulty 
be  pawed  between  the  cxostogis  and  the 
walla  of  the  eaiial  for  about  a  quarter  of  an 
inch,  but  no  attachment  could  be  felt. 

'Hie  patient  having  beeii  ana^thetised, 
tilt'  meatus  was?  wi-ll  inuiiiinntod  by  a  sti-oug 

f—  light   reflected   from    a   fix>nTAl    mirror,  the 

^1  lateral  walls  protected  by  the  :*elf-retaining 

^uanl  (fig.  7U),  and  its  roof  and  floor  by 
two  copper  guards  (Fig.  71),  held  by  an 
awHiytanl.  A  hole  was  then  carefully  bored 
into  the  exostosis  with  the  drill  (a.  Fig.  72) 
aTtat^hed  to  *  dental  engine,  and  when  thia 
lijul  In-eu  made  of  a  sufficient  depth  to  enable 
a  finn  hold  to  be  obtained,  the  screw  (/i.  Fig. 
73)  was  inserted.  On  traction  being  made, 
ihe  jtetlicle  was  felt  to  break,  and  the  exo»- 
tosis  lirmlv  fixed  to  tlie  screw  was  withdrawn 
from  thf  nieatuK. 

Examination    of  the  gnnrth   (Fig.    74, 
natural    »ize)    showed    that    it    had    been 
attached    at    («)    to    the  juncticm    of    the 
upper    and    anteriur    wall.      Hearing    was 
on  removal  of  the  growth,  and  stated  lo  be  as  good  as 
it  wae  before  the  onset  of  the  pain. 
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The  use  of  a  small  mallet  and  chisel  has  been  recommended 
for  detaching  a  pedunculated  exostosis ;  but  this  method  of  treat- 
ment presents  obvious  disadvantages.  When  the  tumour  is 
large,  on  account  of  its  close  proximity  to  the  walls  of  the  meatus, 

at. 


Fig.  74. 

Tbk  Exostosis  after  Kkhuval. 

it  is  often  extremely  difficult,  and  sometimes  impossible,  to  dis- 
cover the  position  of  the  pedicle,  and  in  the  latter  case,  if  it  ia  to 
be  broken,  the  whole  growth  must  be  forced  inwards,  a  procedure 
which  cannot  be  recommended,  as  the  size  of  the  growth,  and 
consequently  its  position  as  regards  the  tympanum,  are  unknown. 
When  the  chisel  can  be  directly  applied  t«  the  pedicle,  it  is 
evident  that  a  blow  sufficient  to  break  it  is  liable  to  drive  the 
chisel  against  deeper  structures  immediately  the  resistance  ceases 
which  has  been  offered  by  the  growth,  and  if  the  exostosis  is  large 
and  situated  deep  in  the  meatus,  there  may  be  considerable 
difficulty  in  removing  it  after  it  has  been  detached.  In  most 
cases  where  the  mallet  and  chisel  have  been  used,  the  auricle  and 
cartilaginous  portion  of  the  meatus  have  previously  been  dissected 
off  and  held  aside. 

The  removal  of  a  pedunculated  exostosis  by  an  electric  snare  is 
another  method  of  ti"eatment  which  has  been  recommended.  In 
many  of  the  cases  it  seems  probable  that  traction  did  more  to 
sever  the  pedicle  than  the  heat  of  the  wire,  the  latter  serving 
principally  to  destroy  the  tissues  in  contact  with  the  growth,  and 
thus  allow  the  loop  to  be  passed  over  it. 
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FOREIGN   BODIES  IX   THE  EAR. 

Classification  of  Foreign  Bodies :  Vegetable,  Animal,  Mineral — Symptoms 
caused  by  Insects  in  Meatus — Treatment — Symptoms  caused  by 
Non-living  Bodies — Reflex  Symptoms — Symptoms  often  Aggravated 
by  Attempts  at  Removal  — ^  Diagnosis  —  Prognosis  — *  Treatment, 
Various  Methods  and  Precautions— Substances  Liable  to  be  Swollen 
by  Moisture — Various  Instruments  for  Extracting  Foreign  Bodies 
from  Meatus — Course  to  be  Pursued  when  Extraction  Impossible — 
Partial  Sepaiation  of  Auricle. 

A  coNtiiDKKABLE  number  of  substances,  of  very  different  kiads, 
find  tlieir  way  into  the  external  auditory  meatus,  where  they  are 
apt  to  give  rise  to  symptoms  and  disturbances  varying  both  in 
kind  and  degree.  On  the  other  hand,  they  sometimes  remain, 
even  f'oi-  years,  without  causing  obvious  inconvenience.  To 
enumerate  the  articles  that  have  been  found  in  the  external 
meatus  would  be  a  work  of  some  length;  they  may  be  con- 
veniently divided  into  several  categories  according  to  their 
nature. 

(1)  Vegetable  Substances. — A  large  number  (about  75 
per  cent,  of  all  cases)  are  derived  from  the  veijetable  kingdom. 
It  is  sufficient  to  mention  seeds  of  various  kinds — peas,  beans, 
cherry-stones,  grains  of  wheat  and  barley — fragments  of  straw, 
pieces  of  wood,  jiencils,  cork,  plugs  of  cotton,  pieces  of  india- 
rul)ber.  etc.  Tlu'sr.  again,  may  be  divided  into  two  classes, 
aceurding  to  their  liability  to  swell,  or  the  contraiy.  It  is  obvious 
that  this  distinction  is  a  very  important  one,  especially  eis  regards 
treatment. 

(-)  Animal  Substances. — Articles  of  animat  origin  are 
found  in  about  15  ])ei"  cent,  of  all  cases  ;  the  list  includes  various 
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yrinwto,  ae  Uies,  cockroaches.  Beas.  bii^,  caterpillars,  etc.;  bacon- 
rind,  ivory,  bone,  teeth,  aiid  wax. 

(3)  Mineral  Substances.  -  Among  ariU-ie?  of  mijieral 
origin  ( lO  jwr  cent,  i^t'  ull  i;jwf.s)  wmie  bnttons,  Bitot.  Iieads, 
pebbles,  rings,  pieces  of  chalk,  slate-pencil,  glass,  pin-hnads,  etc. 

Children  constitutt*  the  majority  of  patieuts,  and  hi  most 
cases  the  articles  are  introduced  intentionally,  either  by  tlie- 
child  itself  or  by  a  companion.  Injects  occasionally  wander 
into  the  ears  both  of  children  and  adutt«;  bat  otlicr  foreign 
bodies  are  much  more  frequently  met  with.  In  the  {'A.se  nf 
|iei'Sons  suffering  fi'om  discharges  from  the  meal  us.  Hirs  niv  apt 
to  be  attracted  to  the  pai*t  and  tn  deposit  their  eggs.  In  the 
absence  of  any  local  disease,  however,  a  fly  has  I>een  known  to 
iOuwl  intu  the  meatus  and  deposit  its  eggs,  in  ujie  caHC.*  fifleeu 
VIE  had  l»een  present,  of  a  yellowish-wliite  coUmr  and  tilled 
with  blood,  which  showed  through  their  bodies.  The  lan'ao  of 
the  mnscida  sareophaga  snon  l>econie  ngorous.  and  as  their 
maudiblee  are  furnished  with  strong  huoks.  they  atta-h  thnniwdves 
rerr  closely  to  the  wallti  of  the  [ueahis.  and  aiv  dislo<]gt-d  with 
difficulty.     As  many  as  200  lan-a*  have  Ivvn  ccutitcd  in  one  ear. 

The  Symptoms  cawssed  l>y  irisect.s  In  tlie  nieatut*  vary  acoordijig 
to  the  amount  of  irritati<m  which  they  set  up  in  the  canal  and 
membrane.  There  may  be  only  the  sensation  of  something' 
moving  in  tin*  ear.  Fleas,  by  jumping  against  the  mendHTUie. 
••ill  cau6e  loud  aud  etrange  noisee  to  be  hearth  Considerable 
irritation  is  caused  by  bugs,  which  aiv  apt-  to  attach  themselves. 
to  the  walls  of  the  canal.  .Such  inw-cTs  as  are  provided  with 
hooks  will  pnxhice  nmcli  irritation  and  seveiv  pain.  The  earwig 
has  been  so  named  un  account  of  ite  suppused  propensity  to  crawl 
into  tbe  eai-s,  but  its  reputatiim  in  this  respect  is  nnde8pr%*ed. 
lliough  commun  in   many  parts  of  the  country,  an<l  its  nand>m-s^ 

lerimes  constituting  a  serious  nuisance,  it  ia  not  prone  to  crawl 
over  the  jM'ivon,  tliongh  it  has  a  habit  nf  creeping  into  tulws. 

Professor  tiedinger.t  of  tStuttgai-t.  repi.its  tnn-  rittn'  in  which 
an  earwig  was  found  in  tlie  ear.  its  head  imbedded  in  cerumen, 
ami  state-s  that,  so  far  as  he  knew,  only  one  other  ca.'se  is  men- 
tioncfl  in  literature. 

Other  eymptonu,  besides   pain   and  noises   In   the  ears,  are 

•  Arc/tiret  t\f  OtoUf^tf.  to!,  xz.  p.  11. 
t  llnd.,  Tol.  XT.  p.  242. 
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0ometinit'8  caused  by  the  presence  of  insects  in  the  meatus.  In 
rare  ca84«  headache,  giddineas,  vomiting,  epileptifomi  attaiTlre. 
and  partial  paralysis  have  lit*fii  witiiesHtMl,  their  origin  being 
demcHistrat+'d  liy  the  fact  that  thfV  ct-aswl  after  Ihe  insects  wtT© 
removed.  On  the  other  hand,  the  irritation  may  be  so  slight  as  to 
cause  little,  if  any,  annoyance.  \\'hi'n  pain  in  complainwl  <if  in 
BUch  caHes,  the  cAune  n  generally  cliE<e<jverable  without  much 
difHcuIty.  Sometimes,  as  in  the  case  of  fleas,  the  movement*?  of 
the  iniiect  may  be  detect*^d.  Small  bngs  are  apt  to  adhere  cloeely 
U)  the  walla  of  the  meatus,  or  to  the  inembraiia  tympani,  and 
may  be  diHicult  of  discovt-iy  when  pailially  covered  np  with 
secretion  and  epithelium.  The  larvae  4if  flies  Htmetimes  crawl  out 
*if  the  MiealtiK,  and  art-  st-en  in  the  secretion  in  cai^eg  of  otitirhora. 
When  the  merubraue  is  perforated  or  destroyeil,  these  ereatiiiri! 
rt-ndily  gain  access  to  the  tympannm.  They  may  be  detected  by 
thi'ir  movenifiitf'.  .ind  tht-  dark  culour  of  thf  jKisterior  extremity. 

The  Prognosis  in  all  these  cases  is  for  the  most  part  favourable, 
inasmtich  as  insects  can  readily  be  removed  from  the  ear.  If 
there  be  alivndy  suppurative  inflammation  of  the  tympanum,  the 
prognosis  niu^t  dept^nd  upon  its  severity  and  pifvioua  course. 

'^Tiie  Treatment  consists  in  destroying  or  rtrmoving  the  insect 
by  means  tif  the  syringe  or  ftirceps.  Most  insects  are  9pee<lily 
kilU-d  by  pouring  water  into  the  eai'  and  allowing  it  t^  remain 
f(»r  a  few  minutes;  they  can  then  be  easily  removed  by  evTingiug. 
A  little  alcohol  itt  still  more  efficacious,  and  oil  of  turpentine  is 
also  recomniended  fur  the  name  purjujse.  AVhen  the  creatures 
are  doskdy  a<]heri-nt  ti>  the  walls  or  to  (he  tympanum,  their 
removal  iu  less  easy.  A  little  l^jKicco-sinoke  or  vapour  of  chloro- 
form will  suffice  to  stupefy  or  kill  tlieiii.  and  they  will  then  fall 
oH";  but  if  lhi*se  means  are  not  at  baud,  they  can  always  be 
detachwl  with  the  aid  of  fine  forcepe. 

The  other  foreign  bodies  already  mentioned  are  far  mora 
trequenrly  niet  witli  in  the  ear.  The  bymptoms  they  cause 
depend  upon  the  anmunt  of  force  with  which  they  have  been 
lntn»duced;  and  secondly,  upon  the  physical  and  chemical  pecu- 
liarities of  the  suhstances  themselves.  It  is  net  uncommon  to 
meet  with  cofies  in  which  foreign  l)odies  have  remained  fur  long 
periods  in  the  ear  without  canwng  any  appreciable  Bymptoms.* 

•  lu  cMie  cane,  iwo  apple  Mwda  tmd  remained  in  lb«  ofirfar  forty  ymrt—Arokitm 
(j^  t/ffrfwyy.  vol,  xviil.  p.  IW  ;  ««;  „]^  y^i   ^^   ^j,  2I6,  3.36. 
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Some  degree  of  deafiifss  and  t'ecliiigs  of  pressure  or  toiiBion  arc. 
however,  generally  iiroiliu^il.  and  if  the  eiibt*tauce  is  pressed 
against  tlit*  nifmbrane,  there  will  he  noises  lu  the  eai-s  of  variuu^ 
kind*.  When  the  foreign  body  is  hard  and  roxigh.  and  especially 
if  violent  but  fruit  Icifn  efforts  be  niadi'  to  remove  it,  more  or  lees 

sre  paiu  will  be  almost  certainly  present.  In  the  majority  of 
Cases,  the  foreij^n  lx>dies  are  found  in  the  osseous  portion  of  the 
meatnw.  Occasinnally  they  are  so  far  down  as  to  injure  the 
tympuiic  membrane,  and  in  rare  eases  pass  through  it  into  the 
tympanum. 

Various  reflex  gyniptoms  are  often  caused  by  the  presence 
of  foreign  bodies  in  the  ears ;  Kome  of  them  take  an  acute  and 
others  a  chronic  form,  an<l  those  belon^u^  to  the  first  of  these 
c^egories  are  sfimetimea  intermittent  and  sometimes  cdntinunue. 
Among  the  aente  reflex  s^'niptonis  may  l)e  mentioned  laryngeal 
irritation  and  violent  trough,  imusea  and  voitiiling;  and  in  one 
recojtied  case,*  rigors,  followed  by  febrile  attacks,  were  due 
to  the  presence  of  a  fon-igi;  body  in  the  ear.  Reflex  sjinptoms. 
chronic  in  their  dm-atiou,  have  been  noticed  In  the  form  of 
epileptifonn  attacks.!  contractions  nf  the  limlit?.  paralysis,  dizzi- 
ness, tlitiordered  equilibrium,  convuUifins,  and  «j)a8niwlic  dys- 
phagia. Hypencsthesia  aitd  aiui^thesia  are  of  leea  common 
occurrence.  .Salivation  hiif-  been  known  to  occur  as  a  i*esult.  of 
retention  of  a  plug  of  rotttiu-woo!  for  several  yeaix;  it  ceased 
after  remox'al  of  the  plug.  Disorder  of  the  cerebral  functions 
lias  been  found  to  depend  upon  the  pi-eseut-e  of  a  foreign  body 
in  the  ear.  Thus,  in  the  case  of  a  schoolmaster,  both  of  whose 
ears  were  plugged  up  with  ceruniinous  secretion,  there  were  such 
severe  attacks  of  mental  confusion,  that  he  was  ofteu  compelled 
to  cut  short,  the  Ip.=isous  he  was  giving.  The  s^Tuptflui  dis- 
appearetl  after  removal  of  the  plugs.  The  absence  of  gjddinesa 
aud  of  noisea  in  the  ears  was  a  notable  feature  in  this  cose. 
AVhatever  form  the  sj-mptoms  may  take,  they  aiv  wont  to  subside 
aller  the  fttreign  body  has  been  rt-nioved. 

In  the  majoritj'  of  patiente  brought  to  the  surgeon  with 
foreign  bodies  in  the  ear,  the  synipt<>nis  have  been  aggiavatetl 
by  the  attempts  made  to  remove  the  offending  substances.  The 
laJUer  are  apt  to  be  pushed  inwards  against,  and  even  through,  the 

•  Utrlin.  AV.M.  HwA..  April  ]0,  IPTtJ. 
t  Atvliires  of  Otnloffjf,  toI.  xUi.  p.  208 
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niembraiia  tyinpain;  while  the  walls  of  the  meatus  are  ofleu 
locemtef]  by  the  instninients  employed.  Heiioe  swelUiig,  bleeil- 
iug,  and  iiiHaiiinintinn  ol'  the  nit-atus  are  not  (inoommon. 
If  several  liours  Lave  elapwd.  the  i)art^  may  be  »o  swoUeu 
aa  to  conceal  the  tbreign  hotly  fi-oiii  \-iew.  If  the  aubfitance 
haii  Wen  intmdtireH  into  an  ear  already  diseased,  as  in  a 
case  of  puruK'nt  otitis,  tlie  syinptoma  of  tlie  latter  will  likewiw 
exist. 

The  Diaguosifi  of  a  tbreigu  body  in  the  ear  is  suiuetimes  quite 
easily  niadi-,  ami  aX  other  tinit-a  it  is  verj^  difficult.  In  young 
children  esji^ecially,  intlaniniat'ory  rtwellinjf  is  siwiii  set  up.  aiid  ilie 
meatus  becomes  occludwl.  If  the  foivign  body  h&«  been  pushed 
through  the  nienibrane  Into  the  tympanum,  it  may  elude  *Vi^ 
covery  for  a  considerable  tinie,  durinjf  which  serious  mischief  may 
be  done.  lu  some  cases  the  shape  of  the  canal  makes  detecti(»n 
difficult.  11)6  anterior  wall  sometimes  bul^s  out  cou.siderably, 
BO  as  to  hide  from  view  any  substance  lying  i^faiust  the  tjin- 
pauum.  After  foreign  bodies  have  remained  for  some  time  m 
the  meatus,  they  generally  become  coaled  with  a  layer  of 
cernmiii. 

Proguosia. — lu  cases  of  foreign  bodies  in  the  ear.  the  y/nx/wW 
ie  j^nerally  favourable,  except  when  there  are  cum  plications,  or 
when  the  lK)dy  is  situated  deeply  in  the  t^mipanuni  and  has  set  up 
profuse  suppuration,  ui-  when  the  pus  is  pi-evented  Ironi  escaping 
and  head-symptoms  have  appeared.  Under  such  circumst-auces, 
the  prugiiosib  must  be  very  guarded.  Ilie  seriousness  of  tlie  case 
may  be  due  to  the  rough  and  violent  attempts  at  removal  of  the 
8ul)8(ance,  quite  irrespective  of  its  nature,  and  cases  of  this  kiud. 
in  which  fatal  nieuingitis  or  cerebntis  has  been  set  up,  are  by  no 
means  inti-eijuent. 

In  aot  a  few  cases,  foreign  bodies,  especially  smooth  ouea, 
introduced  into  the  ear,  fall  out  without  causing  pain  or  otJier 
trouble ;  and  in  a  sumtwhat  numerous  class,  the  subslAuotM 
remain  for  years  without  interfering  with  the  patient's  comfort.* 
In  lb79  a  child  was  bi-ought  to  me  on  account  of  earache  of 
one  ur  two  days'  duration.  On  examination,  a  small  pie**  of 
white  Mubstant*  was  seen  lying  against  the  membraua  tympaui, 
and  on  removing  it  by  syringing  it  was  found  lo  be  a  portion  of 

•  See  HtdlngerV  t»ble  in  Arrkii^  ^  Otutogg.  vol.  xv.  p.  228,  and  tha  paper* 
leferrecl  to  qd  page  1!18. 
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»  shell.  Morp  than  a  month  pre\'ioiif<Iy  tbe  child  had  hetm  at 
the  aeartjide  ami  played  at  Iwiiiy  |iartially  buri^-cl  in  tl)f  sand, 
llie  pain  did  not  return  aftor  the  piece  of  shell  was  removed. 
Rough  pointt*d  bndiei<  aiv  most  llkflv  to  fan-**'  irrit.ition  and 
inflammstiun.  In  a  few  iimlmices  rH-eillft-  have  been  known  to 
pates  through  thr  tympanum  mid  Eitstathian  lube  into  the  throat, 
whence  thev  were  diseharp*d  in  the  oict  oi'  vomiting.  In  still 
rarer  rases.  The  foreij^n  body  (*?..'/..  an  oat-hiiskj  lias  eiitcretl  the 
pharynx  fntni  the  mouth,  and  passed  thrtnigh  the  l*!ustAehian  tube 
and  tympanum  into  the  external  auditory  canal.* 

Treatment. — The  fin*t  Htep  is  to  aKes*i*t,ain  whether  a  foreign 
body  13  present,  for  it  is  not  uncomniun  for  patients  to  assert  tJiat 
fmch  is  the  rase  when  ("iihseqnent  examination  proves  rhat  they 
arc  mistaken.  Seri<)us  injury  l)a«  been  inllieled  in  attempting 
to  rem4»ve  fotvi*^n  liodies  stated  by  jMitients  to  be  in  the  meatus. 
but  not  Tisible  an  inspection.  In  one  euch  in-^tAnce.t  fracture  of 
the  tympanic  plate  of  the  temporal  iKnie  was  the  result  of 
attempting  lo  renuive  a  pin  supposed  to  hnve  jMiwiied  into  the 
meatus.  In  many  cn*«e*.  simple  examination  with  the  naked 
<^e  is  sufficient ;  but  for  the  detection  of  sninll  bodies,  a  sper-uhnu 
will  generally  lie  nM^uired.  fare  nnast  be  taken  not  to  push  tlie 
object  deeper  into  the  ear.  .Substances  which  have  passed  into 
the  osneous  jmrt  of  the  meatus  are  much  more  diHicult  to  extract 
ttian  those  which  are  situated  in  the  cartila^iuons  portion.  Too 
much  gentleness  canuut  be  exercised  in  carrying  out  any  opera- 
tive measure  that  may  be  required,  and  in  all  cases  it  is  essential 
that  the  nteatuii  should  lie  thoroughly  I'lluniinated. 

When  a  foreign  bo<ly  is  detected,  injections  of  warm  water 
should    Ite    employed    to    remove    it.     As   a   strong  current  ib 

lerally    de&irable,  a  poweiful    syringe    (Imlding    three   t-fi   four 

ice«)  shoulil  Ix*  used,  with  a  line  noz'/le,  no  that  the  t-tream 
c'jui  be  wati'hed  and  accurately  directed  Ijetween  the  substancp 
and  the  wall  of  the  nu-atus.  'SVliilst  tliis  is  being  done  the 
auricle  should  be  drawn  iipwai'ds  and  bachwai-ds  (in  children 
downwards  and  barkwanls).  For  hean'  articles,  *.</..  shot,  it  is 
rtH-omuiendeil  that,  whilst  the  ear  is  being  syringed,  tlie  palient's 
hea<'l  should  Ix*  ]>Iacc4l  in  a  position  to  facilitate  tlie  foreign 
body   falling    (»ut.      Injections    are    contra-indicated    when    the 

•  Bt^iiu.  Kti».  nWk.,  1878,  S.  728- 
t  ArrAiret  of  0t9l«gtf,  vol.  xiv.  p.  339. 
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forei'gii  Iwidy  is  ciiii-shapwi  mid  thf  comrnvity  presents  itself,  and 
\vht;u  thert.'  is  a  perfomtion  in  the  membrann  tynipani,  they  may 
liftvo  to  be  discontinue rl  on  acconiit  of  tht*  cnnghiiifjs  pr(Klnc**d  or 
the  \o^  of  power  resulting  from  the  e)»cape  of  tlie  fluid  into  the 
thn)aL  (lirough  the  Kustachian  tube,  or  its  presence  in  the 
hnipanum  causing  giddiness. 

When  the  foivi^  body  ia  visible,  but  fimily  resist*  all  efforts 
at  exti-actiun  by  nu'anit  of  injections,  it  hoa  been  recoram ended  to 
adopt  the  following  method  : — The  point  of  a  camel-hair  brush  is 
dippnl  ill  a  strong  aolution  of  glne  and  careftdly  ap)))ied  to  the 
Hiirliice  of  the  object,  previously  dried.  A  ttolutiun  of  mvtic  in 
spirit,  or  some  one  of  the  cements  used  for  mending  glasw,  wmdd 
probably  be  more  tenat;iou8  than  glue.  Tlie  brash  is  to  Iw  kept 
in  position  until  the  glne  or  cement  id  dry.  when  tlie  foi-eign  body 
can  sonietimeei  be  drawn  out  with  it. 

In  cases  in  which,  owing  to  previous  attempts  at  extraction, 
the  meatus  is  swollen  and  inflamed,  it  will  be  best  to  ailopt 
measures  to  relieve  this  condition  Ix-fore  attempting  to  remove 
the  foi-eign  body,  and  except  in  the  case  of  a  sulwtance  which 
will  ftlwirb  moisture  then*  is  a  decided  advantagi'  in  adopting 
this  ctuu-se.  An  ice-bag  shouhl  be  applied  to  the  cur.  and  a  little 
morphine  may  be  injected  hypodermicall}'.  A  warm  ten  to 
twenty  per  cent,  solution  of  cocaine  dropped  into  (he  ear  is  at 
times  desirnble.  When  the  swelling  snhsides,  the  foreign  hixly  is 
sometimes  found  to  be  comparatively  loose.  More  active  measures 
are  rwpiisile  when  Ihciv  are  .'*ytnptonis  of  irritnlioTi  of  the  brain. 
violent  jjain  in  the  heati,  rigors,  and  vomiting,  but  even  these,  as 
M'ell  as  the  local  symptoms,  may  often  he  relieved  by  the  applica- 
tion of  cold. 

Substances  liable  to  swell  under  The  isiHiience  of  moistiu-e  are 
apt  U\  prove  verv'  tronl^lesonie  when  attempts  are  made  tn  remove 
them,  and  those  which  piKsscss  this  property  are.  nnfortunat^dy, 
often  intixidnced  into  the  meatus.  Pens  and  beans  are  the  foreign 
bodies  most  connnunly  met  with,  and  whfn  pushed  deeply  into 
the  meatus,  and  swollen  ft-om  imbibition,  they  get  firmly  fixed 
and  aiv  very  difficult  to  extract.  Hc<lingcr  recommends  that  oil 
or  glycerine  should  \w  uned  in  the  attempts  fo  syringe  out  foreign 
bodies  of  this  class.  If  this  plan  fail,  it  will  Iw  necessary  to  nse 
instruments  for  their  n-nnA'al,  such  as  a  small  shar]vpointo<l  luMik 
(Kig.  7o).  or  a  stitt'  neetlle  Wnt  at  a  right  migle  near  its  iX)int; 
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these  an'  flU^'d  with  nppro])rmtt'  luuiillfs.     Wjit-u  ufied.  tlio  hook         ^^H 

or  ueedie  ie  to  be  pagtted  along  tht>  iippi-r  wall  of  tht*  meatus^        ^^H 

between  it  ancl  the  tort-i^  liody,  until                                                       ^^| 

the  apex  (»f  the  iiistrunu-nt   is  behinil 

^^1 

the  lattfT.      It  is  then  to  l>e  tunictl 

^^1 

rounrl   so  that  the  point   is   rfirect**!! 

■ 

t'twartls    thf    s-iirfatv    of    the    fuivifjn 

■ 

Iwdy.     By  i-aifiug  the  handle  the  ptiiiit 

■ 

\fi  depivsaed  and  enters  the  RnTwtance 

■ 

to  be  extracted  :  slijrhr  trat-tlon  of  the 

handle  may  then  prot'e  sntHcient.     If 

n    K                   ^^H 

the  foreign  body  be  deeply  placed   in 

' 

■ 

the  osseous  portion   nf  the  meatus,  it 

^  V 

is  better  t<j  patss  the  hook  alung  tin* 

m 

ftnt*Tior  and    inffrior  wall;    for   if  it 

i 

^   H 

1)0    passed    along   the   upper    surface,       (1            ^ 

^    I 

thei-e  i(«  risk  nf  injvn'iug  the  superior                    'i 

^    ■ 

and  posterior  portion  of  the  niembrana                    * 

^    ■ 

^inpani.      Two   hooks,   one   on   each                    * 

s 

1   H 

5ide  of  the  sdlwtanc^  to  he   removed.              i-    ? 

i 

1   n 

aiv    sometimes    n'quii"ed.      When    thi'                H    5 
Inuidle  of  the  ini>trunient  is  circnlar.  it                    t. 

I 

i  s           1 

"1   J 

Ik  well  tu  have  a  mark  on   it  to  denote                     i: 

;    J 

the  dirertion  of  the  htwik.                                            ^ 

w 

Xostnunente  with  a  screw  &t   the                    - 

!    J 

extpemity  are  seldom  of  niiirh  use  in                     I 

extrarting  a  foreign  bcxly  ot}ier  than 

i    J 

wool.      They   are   liable  to  (h'ive  the                                « 

^    ■ 

^^^blbetance  deeper  into  the  ear.  and  the 

P        ■ 

^^^5cTew  h  apt  to  (ear  its  way  out   when                           IB,--                     ^^H 

1      traction  is  made.     The  screw  (Fig.  7(>)          |                                           ^^| 

1      ia.  however,  very  nsefid  in  biTnking 

H 

^L^n)  p4-a.«,  beans,  and  similar  soft  suV 

^^^Kbii<^^!>-  and  enabling  them  to  be  ^nV 

H 

W     iseqnently  removed  by  syringing  or  by 

■ 

B      ttther   instruments.       Kiireeps    are    nnt 

H      j«er%"ifeabh'   fur  e.'ctnifting  nnuid   hard 

H 

1      bodies  which  are  6rmly  fixed    in  the                                                       ^^H 

H      meatus.     If  injertions  fail,  a  fenestrated  cnit'tte  may  be  tried  (see               ■ 

H      Fig.  27,  p.  75),  a  wire  loop,  ui-  a  blunt  houk,  vv  sometimes  a  bent              1 
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pmbf  is  the  most  effioickius  in!>truinent.  Dr.  Waitl  Cunsinn  has 
devised  flie  extractor  i»how*ii  at  Fip.  77.  It  eonRists  of  two  li>r>pR. 
which  rail  hp  apprc)xiniat«l  by  Blippiiig  fvirwanl  the  rin^  in  the 
centre  uf  tlie  handle,  'tills  instrumfjit  would  Ije  iisefui  for  remur- 
iiig  beads,  hiittniit*.  etc.  In  order  to  lirev»k  up  a  hard  b-idy.  the  njie 
of  the  galvniin-rnutery  has  been  suggested,  but  the  effect  of  ht-at 
npoii  the  walls-  of  tike  meatus  is  likely  to  be  niisehievoiiH.  Pt>lititer 
thinks  that  it  niiglit  be  tried  for  wiiL-h  an  ubjeet  as  an  impacted 
cherry-stone,  in  order  to  bnni  a  hole  for  the  pa.ssage  of  an  extrac- 
tion-hook. Or.  Guye.  of  Amsterrlam.  has  invented  a  .small  forceiw?' 
for  tJie  removal  of  cherry-aruue;^  and  similar  Lo<lies  from  the 
meatus.  In  tlte  case  of  a  large  bead  Iirmly  fixed  in  the  meatus, 
Itj*  extraction  was  aocomplislied  by  meansi  of  a  lamiiiaria  tent 
passed  thi-ough  the  aperture.  'I'his  was  allowed  t-o  remain  for 
;some  hours,  and  when  removed,  it  brought  the  bead  with  it. 
When  the  membrana  tympani  is  perforated,  and  also  when 


FiQ.  T7. 


the  foreign  body  has  passed  into  tbe  tj'mpanum,  and  other 
measures  have  failerl.  Its  removal  may  soraetimos  be  effected  by 
injecting  air  or  Uuid  through  tlu*  Kiistachiau  lube. 

Caeee  in  which  foreign  bodies  are  present  in  the  external 
sinditorj'  meatun  differ  exceedingly  in  many  parlicu!ai*s.  and 
iiecesaitttte  different  inetliodj*  of  tivatnieut.  The  natuiv  and  shape 
of  the  foreign  body,  itJf  size,  and  especially  its  position  in  the 
meatus,  aiv  the  points  of  most  importance,  lieinoval  i.s  generally 
easy  if  the  body  be  placed  in  the  cartilaginous  portion  of  the 
cauat,  and  if  there  be  no  hteni(«'rlmge  ar  swelling  cAused  by 
uttemptA  at  extraction.  On  the  other  hand,  difHcidties  will  often 
present  themselves,  when  the  foreign  body  is  in  the  osseous 
f-ectiim.  and  linnly  imiwu-ted. 

When,  extt-actiou  is  impossible,  and  symptoms  of  cerebral 
irritation  are  developing,  it  is  arlvisable  to  make  an  incision 
behind    the    ear,    and    partially    separate    the    anrii'le    from    its 

•  Arehirei  of  OtA^ajg,  vol.  xv.  p.  32. 
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posterior  attachment.  In  children,  the  superior  wall  of  the  meatus 
should  be  detached  from  its  insertion,  and  a  curved  hook  should 
be  passed  from  above  behind  the  foreign  body.  In  adults,  it  is 
beet  to  detach  a  portion  of  the  posterior  and  inferior  wall,  and 
attempts  should  then  be  made  to  remove  the  foreign  body  with 
the  aid  of  hooks,  bent  at  various  angles,  or  suitable  forceps. 
After  removal,  the  parts  should  be  carefully  readjusted  and 
sutures  applied. 
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AFFECTIONS  OF  TIIK  MEMBIIANA  TYMPA>*r. 


lojuries  of  the  Tympanic  Membrane— Indirect  and  Direct  CauMft— 
Syraptoras— SubjectiTe  Sensations— Alterations  in  Hearing-Power 
— Objective  Symptonw— Kupture  of  the  Membrane  from  Sudden 
Condeneation  of  Air — Meclmnical  Injuries— Itupture  of  the  Mem- 
brane by  Con/r<-Co«/j--rrogno8is -Treatment— Inflammation  of 
tlie  Membrana  Tympani  or  Myringitis— Symptomft—Al>»re8Be9  in 
the  Membrane— Formation  of  Vesicles— I'iagnosis — J^ogntMa — 
Treatment--Chromc  Inflammation  of  the  Merabrana  TympaDi— 
OansM — Symptoms — Cuurse  aiul  Treatment. 


rXJlUIKS. 


Injuries  of  the  Membrana  Tympani  rr>n>)titate  about 
Beven  per  lOUO  ul'  aural  aiTeclioiiH  iit  jjeiu-rnl,  and  are  tnereiore 
somewhat  rare.  The  menibraiie  is  to  a  givat  extent  protwrted  by 
itfl  position  and  mmln  (if  attachraetit  to  the  murouiuling  btwie. 
It  may,  however,  be  toru  or  ruptinvd  as  the  result  either  of 
imlirect  or  ilii-ect  injniT,'.  Kxaniplfs  of  the  former  kind  are  (a) 
cases  in  which  the  membrane  iti  torn  ae  the  rettuU  of  concuasiou. 
due  to  blows  or  falls;  ft?id  (/>)  thost»  in  whieh  the  mischief  i?  due 
l<j  the  effect  uf  Kmhlenly  rondeiised  air,  e.ij.,  in  violent  ex{>lo^iou8. 
Forcible  euudeusattou  of  the  air  in  the  tyuipnnic  cavity  has  beoa 
known  to  eaust-  ruptiuv  of  the  membrane.  Thus  the  accident  is 
occaaionally  dne  to  violent  cnuiihinj;;.  sneezing  and  blowing  of  the 
aoBC,  and  aliK)  to  the  injet^tion  of  air  by  Pohtzer'a  method  and  bj- 
the  aitheter.  Snch  a  result,  however,  could  ecawely  occur  in  the 
ahseue*"  of  patholo^ieal  chang»*s  in  the  affected  membrane.  Direcl 
itijuriet  are  caused  by  foreign  bodies  comiug  iu  contact  with  the 
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iKBkbrane,  by  cliemioal  agent.*,  aiwl  hy  fracrnres  of  the  enrroundiiig 
Cases  due  to  uuskilt'ul  attt^ntpts  to  remove  forei^i  bwlieg 
from  the  meatus  are  hy  no  means  iineomiiion.  lu  all  cast-s  of 
injury  from  nulenw,  pre-existing  morbid  conditions  of  the  mem- 
braue  more  or  iess  atf<x*t  the  ret^nlt.  pHribration  U  not  infn^ 
qnently  due  to  iiitra-tynipauJe  disease.  Thus,  exiidatioiit^  uithin 
the  cavity  and  morbid  ^owths  ext<»nding  ou^n'ards  are  liable  to 
oause  abaorptlou  of  portions  of  llie  membrane.  Lai^tly.  if  nin?t 
mit  lie  forgott^'H  that  the  membrane  is  otx-asionaily  injured  by 
Iwugies,  pasae^l  along  the  Eufttachian  tubf. 

Superficial  Injuries,  ur  cxcoriatious  involving  only  the  ext**rnal 
layer,  are  often  caused  by  the  introduction  of  hard,  pointed  bodies 
for  the  purpose  of  cleansing  the  ear  or  relieving  imtation.  Owing 
to  the  oblique  position  of  the  membrane,  injuries  of  this  kind 
generally  afiect  its  upjier  half  and  the  superior  wall  of  the  meatus. 
The  symptoms  are  for  the  most  part  of  a  mild  character,  provided 
that  the  membrane  is  not  torn  thmngh.  There  is  more  or  less 
puiii,  and  perhaps  a  little  haniiurrhage.  which,  however,  soon 
subside. 

When  the  membrane  is  completely  divided,  n^.  for  example,  by 
falU  ap*in  pointed  objeL-ts.  the  i*yniptorns  arc  apt  to  be  aevere ; 
they  depend  upon  the  nature  of  the  injury,  the  force  employed. 
and  the  previous  condition  of  the  part.  Laceration  of  a  healthy 
inerabrana  tympani  causes  sudden  and  very  st-veiv  pain,  but  if 
there  has  been  any  previous  disease,  with  fatty  degeneration  as  a 
ccmsecjuence.  laceration  may  be  eaftily  produced  and  caune  little 
jMiin  to  the  patient.  With  a  nuiinbrane  previously  uornml,  the 
pain  may  be  so  severe  as  to  cause  faititnese  and  even  attacks  of 
fi\nicop<'.  and  in  hysterical  subjects  i-(nivulsi<uiH  ai-e  liable  to  octmr. 
In  moat  cose.s,  giddiness  is  an  innnediate  i-esult  of  the  injury :  tt 
may  be  so  seveiv  that  the  pahVnt  falls  flown  or  stnggers  like  a 
druuken  man.  Nausea  and  vnniitlng  may  be  supenidded  ;  but 
these  symptonis  pass  olf  unless  the  labyrinth  be  involved.  The  pain 
ol^o  soon  subsides  in  the  absence  of  inflammation  of  the  mem- 
brane; if  it.  continue  beyond  a  few  hours,  tromplications  may  l>e 
1ooke<l  for. 

Subjective  Sensations. — In  addition  to  those  already  mentioned, 
X'arions  other  subjective  sensations  are  liable  to  be  pr<)diiced  by 
TupturB  of  the  tvmpanic  membrane,  fti»d  the  hearing-power  is 
certAin  to  be  more  or  less  ntfected.     At  the  moment  of  the  occmt- 
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rence  of  the  iiijuiy,  a  loiifl  noise  is  usually  heard.  reseinbliiiR  that 
of  ail  fXiilortion ;  this  ■»enl^•raUy  lasts  for  a  few  seconds  only, 
tJiough  it  may  be  ivp]a<.'<;d  by  a  sHghttT  and  coutinuoits  sensjition. 
If  inflammation  ho  sot  up,  tho  sound  will  Ih*  altored  in  rhnnicter. 
llie  loutl  noiiio,  first  hyard,  is  duo  to  the  rupturo  of  the  fibres;  it 
roseniblos  that  which  ia  canstHl  when  a  touse  membrane  gives  way. 
'ITie  snbsot|uont  and  continuous  noises  may  be  due  t-n  several 
cauyos,  e.;/..  effusion  witliin  the  tympanum^  lueniorrhage  in 
the  labyrinth,  or  concussion  of  the  auditorj''  uene.  The  noi^s 
heaitl  after  inflnninintion  has  set  in  are  di^pendent  upon  tlie 
alterations  prorluwil  In  the  tynipaiiuni.  NVheu  rupture  of  the 
membrane  is  causod  by  condensinj^  the  air  in  the  canity  (as  in 
employinjif  PolitKor'a  method),  the  crack  cam  generally  b»*  heard 
by  till-  surgf'on. 

Various  alterations  in  heariug<power  ar^  immedinto  i^esults  of 
tlie  iujuiy ;  the  form  they  take  depends  upon  the  nature  of  this 
latter  and  on  the  pi-evious  condition  of  tho  membrane,  Auditmy 
hy|K?nestlu'sia  is  an  <.>ccasional  result,  suinetinies  eviiiCiMi  towards 
sounds  in  general  and  sometimes  towards  special  notes.  In  thp 
majority  of  patients,  liowever,  then?  is  marked  fliniinulion  of 
hoariiig-power,  ai^d  this  rule  obtains  wlienever  the  inembmne  was 
previously  normal.  It  is  i-are  for  the  diminution  to  be  so  grsat 
ihat  a  watch  can  he  heard  only  when  in  contact  with  the  auricle. 
AVht-n  this  symptom  is  pivsent.  lesion  of  the  intomal  ear  may  be 
inferred  to  exii^t.  In  all  such  i^aRos  the  other  ear  shfinld  be  care- 
fully examined,  in  order  to  compare  the  hearing-power. 

^^^»en  the  injury  has  been  inHictod  upon  a  membrane  altered 
by  disease,  the  efiect  upon  thi-  hearing-power  may  be  of  an  alt<:>- 
gether  difleivnt  character.  >\lieu  tlie  membrane  was  preWoualy 
iii  a  stale  of  abnonnal  tension  or  adhort-sit  to  the  walls  of  the 
cavity,  its  randition  may  be  so  change<I  by  tlie  force  which  caused 
the  i-upture,  tliat  tcmjioroiy  imprnvement  in  hearing-power  raay 
actually  ivsiilt,  though  as  a  matter  of  course  aggravation  of  the 
ilisaliility  is  only  too  likely  tn  occur. 

Another  symptom  is  suraetimes  noticod  in  coses  of  injury  of 
the  tjnupanic  membrane  ;  fho  pnwer  of  distinguishing  the  direc- 
tion whence  sound  comes  is  im]>airecl  or  altogether  lost  on  the 
aflecte<l  side.  The  pctwer  is  apt  t«  be  i-eston-d  before  the  wound 
in  The  membrane  is  healed.  Stmio  patients  complain  of  a  sen- 
sation of  fulness  and  pressure  in  the  ear;    the^v  symptoms  aro 
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jinibahly  dne  to  effusion  within  the  tympanum  or  between  the 
lavtTH  of  the  membrane.  Blowinj^  the  nose  sometimes  causes  a 
hissing  fcound,  (hie  to  the  air  whicli  escaptfs  thix)ugh  the  opening. 

The  Objective  Symptoms  vaiy  with  tjie  canse  and  extent  of  the 
injury.  Tlie  nicmln-aiu'  if  more  or  less  reddened  and  swollen,  bnt 
when  tJie  rupture  has  been  caused  by  a  eliar}i  inHtrument,  only 
the  edges  of  tht*  wound  may  present  these  appearances.  With 
regard  to  their  seat,  pf-rlbnitions  due  to  indirect  Ibrce  are  usually 
found  in  the  posterior  inferior  quadrant  and  towards  the  central 
portion  of  the  membrane ;  the  peripheral  parf  is  thicker  and  more 
capable  of  resisting  force  applied  to  it.  Sonietiiiiej*  the  edge  uf 
the  perforation  corresponds  with  that  of  the  handle  of  the  malteue, 
and  the  margin  nf  the  wound  is  not  infrequently  excoriated. 
Tliere  is  geldoni  more  than  one  opening,  and  it  is  generally 
roundish  in  foi-m.  It  varies  in  size  between  a  mere  fissure  or 
cleft  (which  looks  dark  when  seen  through  the  speculum),  and  a 
gap  involnng  the  greater  part  of  the  membrane.  In  rare  cases, 
fn»m  two  to  five  perforations  have  been  caused  by  indirect  injuries. 
When  the  edges  of  the  wonnd  are  far  apart  they  are  often  covei'ed 
with  coagulated  blood,  and  this  may  be  so  finnly  adherent  as  to 
be  verj'  difficult  of  removal.  Poi'tions  of  the  membrane  at  some 
distance  trom  the  opening  are  sometimes  covered  with  eochjTuoaes. 
In  eome  cases,  the  layers  nf  the  membrane  are  unequally  involved 
in  the  injurj'  (GniberJ.  and  whenever  a  blunt  instrument  has  been 
used,  the  margins  are  apt  to  be  irregular.  The  amount  of  blood 
in  the  meatus  depends  ijpnn  the  e.vtent  and  character  of  the 
wound ;  in  the  alisence  of  complications  tliere  is  seldom  profuse 
hemorrhage.  When  the  perforation  is  verj*  large,  it  may  be 
possible  to   see  the  mucous  membrane  of  the  tymj^anum. 

A  punctured  wound  of  the  tympanic  membrane  may  be  compli- 
cated by  escape  of  cerebro-spinal  tluid.  Thus,  in  a  c«se  i-epoitod 
by  l*rofe88or  Schwartze  •  a  knitting  needle  passed  through  Ihe 
membrane  in  the  region  of  the  stapes,  and  the  injury-  was 
followed  by  transient  syncope,  vtimiting,  no  haMuoirhage,  Init 
escape  of  cerebro-spinal  fluid  from  the  ear.  This  flow  Ia»te<l  for 
eight  davB.  and  was  sn  pntfuae  as  to  cause  continuous  trickling. 
The  most  violent  headache,  earache,  and  vertigti  at  once  set  in, 
and  were  followed  by  other  sjTnptoma  of  cerebral  iiritation.  which 
lasted  for  four  weeks.  It  was  doubtful  whether  there  had  been, 
•  Arehiret  of  OU'lcyy>f,  toI.  x(.  p.  Si. 
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.-i.-ii    ■(■  Tin-  Uiln-riutli  fi-oiii  thir'  penetration  of  the  neerlle  ir^ 
1.      !i.  >ii'a  'ivalU.  or  into  some  other  part  of  the  wall.    It  was  a  T- 
..-,-.iin'  rhar  rhf  eeivbral  fluid  might  have  \y^<^x\.  evacuat*?d  thi-ou. 
i.      ■  „iii.,-ii    rympaui.   after   its  pei-foration  by  the  needle,  ^-i  "*^^ 
•.iiiiiMraM./i.iiis   rupture  of  the  mucous    membrane  and  the  du:* 

!-i  ■,rit,>  iuvulving   rupture   of  the  tympanic   membrane  at-"^ 

-,  i.ii  i  imt>  ;irisueiatt'd  with  fracture  of  the  osaicU's,  esi^ecially  of  tlm-  * 

i.u:-  ii'i,    ;iiid    lesiuus   of  tlie   deeper   stnictures.      Union  of  th_  *^ 

■U'liifd  ends  is  the  rule  in  t»iu*h  oases;  but  the  nonual  position  ^ 

,     ii.    I'iiits  is  seldom  i)reserved. 

Owiiit;  tti  its  deep-seated  position,  the  tympanic  membrane  1==* 
v  .■.■..  tit  ■iijiitvil  as  a  ivsult  of  concussion  from  falls  or  blows,  unles==* 
.!i     '.Ik-  U-  simultaneously  fractured.      Cases  of  perforation  o^ 
.:.■    ikMilintMt.'  are  S(mietimes  attributed  to  blows  or  shocks;  but  it 
•1  ,.  ;i'nemlly  I.h'  found  that  some  diseased  condition  of  the  mem— 
•;,iiu'  lutrt  pivviuusly  existed. 

Kiteccs    of   Condensed   Air, — Rupture  of  the  membrane    mair 

.  L.:.  iiitu-dl)    be  caused   by  sudden    oondensation  of  air   in   the 

\-».iut;  meatus,  produced  either  by  blows  upon  the  ear,*  or  by 

\;'.^' .i*'iis  \>i  jiunpowder.     Such  cases  are,  however,  extremely 

...1 .  i!id  in  uuist  of  the  recorded  instances  there  was  a  history  of 

I  \  ^•;i-.  ilinf;ise  of  tlie  membrane.     Gruberf  relates  the  case  of  an 

,!ivi  L    *\h^>  was  struck  down  at  Kuniggriitz  by  the  bursting  of  a 

.  u,        \>n    ivcoveriug  consciousness,  he  became  aware  of  a  loud 

,. .  ..     :i  ihe  left  ear.      There   was  also    deafness   on   that  side, 

..:i-  111  the  meatus,  and  escape  of  air  when  he  blew  his  nose. 

V     .  >^    lu'iiis  afterwards    pain  set  in,   and    other  symptoms  of 

..      laii.'ii.      t>u    examination    a   roundish   opening   was   dis- 

..    ■!!  the  aut*>rior  inferior  segment  of  the  membrane;  there 

.      ,    .■yi.touees  uf  any  previous  disease,  and  the  structures  of 

..      ..k:    .-.ii'   wei*e  t|uite  normal.      This  was   the  only  case  of 

;  'lu-  luembvaua  tympani  that  occurred  during  the  war, 

•...:    iii.my    Inuidreds    of   the   soldiera    who    were    engaged 

..    ...iK-iv.I  fruui  some  disease  of  the  ears.      Deafness  is 

..v.wn  among  artillerymen,  Init  it  is  only  in  very  rare 

..      ».»-iiitious  of  the  membrane  have   been  discovered. 

.^  .    -4    I  hiper  by  Dr.  Sexton.  Ar,-Mres  of  Otology,  vol.  xvi.  p.  360. 
.     -i    Itvitcl,  //«//.,  vol.  xix,  J).  110. 
■.■(..  I  "1,1  Ik II mil-,  P.  ;il  1. 


"-"'"la  end*  •«  •»: 
,e^to«  >»J^«^  .„„.,. 

»\«"-  .""w  left  «»'■! 


ifltPASX- 


»\«"-  ."V  left  e»'-l. 


nwi**"*- "'        »ft*^''"     . 
^   few   l«""      Otv  *■"»? 


^^  Handed  ^ 

^- ft«*'^  "If  the  ty»r 

-  the  root  °J^^e»tr 
t;  the  »e«*'*^  iter  tte 

t1  ^^'--^^'^ 

.     .    .  man  ag 


231 


AFFEOTIONS  OK  TIFE  MRMBRAXA  TYilPANI. 


The  geueral  health  of  the  patient  will  influence  the  prognoeia. 
In  tuberculous  subjects,  healing  of  a  perforation  ia  oft-en  very 
iiironiplclt'. 

Treatment — As  a  general  rule,  slight  injuries  to  the  tj-mpanic 
membrane  quickly  become  healed.  All  that  ia  neoeajMuy  is  to 
intnMluce  into  the  meatus-  a  wmat!  plug  "f  coltou-wool  cairying  a 
little  earbnlisetl  oil,  aiul  to  apply  a  handag*'  so  as  to  protect  the 
ear.  Simple  niptures  of  the  mBmhi-aiie  require  similar  ti-eatment. 
The  patietit  should  be  kept  quiet,  aud  should  avoid  doing  any- 
thing likely  to  cause  cerebral  congestion.  Forcible  sneezing  and 
blowing  the  nose  violently  are  cerrtain  to  inteifere  with  the 
healing  process.  The  desire  to  sneeze  may  sometimes  be  checked, 
by  nibbing  thf  bridge  of  the  nose  with  the  finger.  Any  little 
mas^Hfi^  of  L-cmgtilaUil  blood  in  the  meatus  and  foreign  Ixjdies 
should  be  cawfully  removed  with  the  fox-ceps  or  sooop,  and  the 
parts*  shnnid  he  cleansed  with  a  little  cotton-wool  attached  to  a 
probe;  the  instillation  of  fluicLs  and  MTJuging  are  never  advisable. 
8ucli  procedures  ai'e  only  too  likely  to  cause  severe  inflammation 
of  the  membrane  and  tympanum.  If  there  be  severe  pain  in  the 
ear  and  hypeimmla  of  the  mend)rane,  a  few  It^cchea  may  bi* 
applifd  with  advantage  either  over  the  mastoid  process  or  in  trout 
of  the  tragus.  Cold  applications  ore  also  likely  to  be  serviceabli*. 
Ai^er  al!  active  symptoms  have  t^ubsided,  if  tlie  discharge  from 
the  ear  become  sero-purnlent.  warm  antiseptic  solutions  should 
be  cautiously  tried.  Horic  acid  (2 — 3  per  cent,)  and  carbolic 
acid  (1  pur  cent.)  are  the  best  i>unedies  for  this  purpose.  Other 
details  will  be  fouTid  in  the  chapter  on  the  IVeatmeut  of  Chronic 
Sujipuratiou  of  the  Middle  Ear. 


INFI^\MMATIOX  OF  THE  MEMBRANA  TYMPAM— MYRINftlTTS. 

Primary  acute  Inflannuation  of  the  membrana  tyrapani  very 
aaldom  occui-s ;  but  the  membrane  is  liable  to  Ix'  implicated  in 
various  inflammaton,'  processes  of  the  external  and  middle  ear. 
The  mt^ioiity  of  cases  of  acute  myringitis  are  of  a  secondary 
ehoracter.  Tnflaninmtion  of  the  meatus,  due  to  fungi,  is  apt  to 
spmud  to  the  nuMnbrnnt-.  with  perfoiation  as  an  occaeional  ivsult 
in  neglected  cases. 

I'riinan,'  acute  myringitis  is  almost  invariably  confined  to  one 
ear,  and  follows  directly  upon  some  fonn  of  injury.     The  nio«t 


nCFX^M>UT10N'  OF  THE  MEMBIIAXE. 


235 


cuniiuon  camets  of  this  ulwracter  ai*H :  (Vnvig'u  WUed,  the  applica- 
tion of  irritating  or  caostic  fluirls,  and  exposure  to  cold. 

Symptonu. — In  acute  casee,  e»pecin11y  when  Hue  to  direct 
injury.  lilt.'  lirrit  sympt-om  is  more  or  less*  severe  pain,  of  a  pricking 
or  tearing  charactt-r.  which  increases  in  intensity,  and  subsides 
with  the  appearance  of  a  serous  discharge.  The  patient  also 
cuniplaiutt  of  a  teellng  of  pre»t<ure  and  fiilnei^ii  in  the  ear.  and  of 
uoi&e$  vi  various  kinds,  often  of  a  pulsating  character.  Hearing- 
power  is  Bontewhat  lettsened.  More  or  leas  fever  is  generally 
present,  and  rleliriuni  may  ut-cui-  in  young  subjet'ta.  The  pain 
and  the  other  symptoms  iii"o  usually  worse  at  night. 

The  Objective  Symptoms  depend  upon  the  exniting  cause  and 
the  degivf  of  iiiilauuuation,  and  likewise  upipu  the  previous 
OTindition  of  the  membrane.  In  most  cases  tlie  membrane  is  not 
unifomdy  atiei-ted ;  but  the  signs  uf  inflammation  we  ewpecially 
marked  in  the  upj>er  portion  and  along  tlie  handle  of  the  malleus. 
The  principal  changes  otcur  iu  the  external  layer  of  the  mem- 
brane, xvhicli  becomes  h}"penemic  and  yellowish-red  in  colour; 
these  appearances  commencing  near  the  handle  of  the  malleus, 
and  gradually  becoming  diffused  over  the  whole  surface.  In  a 
subsequent  stag".*,  which  rapidly  supervenes,  the  membrane, 
especially  in  it«  upper  part,  becomes  opaque  and  much  swollen, 
so  that  it  projects  into  the  i:anal.  The  handle  of  the  malleus  i* 
no  longer  diatinguishalile,  being  covered  up  by  the  intiltrat*?d 
tifisue;  its  po.sition  is  nmrked  by  injected  vessels.  Beneath  the 
epidermis,  more  or  less  seru-puinilent  fluid  is  exuded,  and  some- 
times vesicles  are  distinguishable.  During  the  furtlier  progi'ess 
of  the  case,  separation  of  the  epidermis  is  a  marked  feature,  and 
tlie  exudation  becomes  more  copious  and  purulent,  'llie  deep 
portion  of  the  externa!  meatus  is  reddened  and  swollen,  some- 
times to  such  a  degree  as  to  oblit-erate  the  jjeripKery  of  the 
membrane,  which  may  be  still  further  covei*ed  up  by  accumulat-ed 
M'etioii. 

In  the  subseq^uent  coarse  of  the  disease,  after  detachment  of  the 
epithelium,  the  exudation  gra<lually  diminishes  in  quantity  and 
the  swelling  sulfides.  Some  weeks,  however,  pass  before  tlie 
aigns  of  inflammation  eventually  disappeai'.  The  redness  becomes 
Utss  and  less  marked,  and  the  normal  transUicency  and  luatre  of 
ihe  membrane  are  gradually  restored,  unless  fatty  degeneration  or 
partial  calcification  has  occurred. 
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a  lestou  of  the  labyrinth  from  tho  peiietnition  of  the  necHle  into 
the  fenestra  oralis,  or  iiitc  some  other  part  of  the  wall.  It  was  also 
jKjssihlii  tJiivt  the  cerehralfluKl  iiiiglit  havf  \fevn  eva<:nated  ihnmgh 
the  tcgineii  tympatii,  al'tt-r  its  perforation  hy  the  needle,  with 
siniiiUaneoiia  niptiii'*'  of  the  mucous  membrane  aiid  the  Hura 
matier. 

Injuries  involving  rupture  oi'  the  tympanic  menibmne  are 
gonit'time*  iiFsuciatwl  with  fiTietun*  of  the  ossicles,  I'specially  of  the 
malleus,  and  leeiona  of  tlif^  deeper  structures.  Union  of  thu 
frattiireil  cuds  is  the  nile  In  such  cases;  but  the  normal  position 
c»f  thf  p:irt*  is  selchim  prefwn-efl. 

Owing  to  its  deep-8eated  position,  the  tympanic  membrane  is 
seldom  injiux-d  as  a  rt*su1t  of  coiicussion  from  falls  or  blows,  unless 
tile  bune  lie  sinndtaiieously  (VacturtMl.  Cases  of  perforation  of 
the  meuibraue  ai-e  sometimes  attributed  to  blob's  or  shocks;  but  it 
will  y;eiierally  be  fuuud  that  some  diseased  condition  of  the  mem- 
bmne  haa  i-irevinui*ly  existed. 

Effect*  of  Condensed  Air. — Rupture  of  the  membrane  may 
uuduubtei^llj'  bti  caused  by  sudden  condensation  of  aii-  in  the 
external  meatus,  produced  either  by  blows  upon  the  ear,*  or  by 
ex])]of<iori8  of  ^nijiowder.  Such  cas(^  aiv,  however,  extremely 
rare,  and  in  most  of  the  recoifled  instances  there  was  a  history  of 
previous  disease  of  the  membrane.  Gruberf  relates  the  case  of  an 
officer  who  was  struck  down  at  KHniggriitz  by  the  bursting  of  a 
shell.  On  recovering  consciousness,  he  became  aware  of  a  loud 
noise  in  the  left  ear.  lliere  was  also  deafness  ou  that  side, 
moisture  in  the  meatur<,  and  escape  of  air  when  he  blew  his  uo^e. 
A  few  hours  afterwards  pain  set  in.  and  other  syniptouia  of 
inflammation.  On  examination  a  roundish  opening  was  dis- 
covered in  the  antedoi-  inferior  segment  of  the  membrane ;  there 
were  no  evidences  of  any  previous  disease,  and  the  structures  of 
the  other  ear  wei"e  qnite  normal.  This  was  the  otdy  case  of 
ruptui'e  uf  the  niembruna  tympani  that  occurred  during  the  M'ar. 
in  which  many  hundreds  of  tlie  soldiers  who  wei-e  engogiHl 
doubtless  suflered  from  some  disease  of  the  ears.  Deafness  is 
not  uncommon  among  artillerymen,  but  it  is  only  in  very  rare 
C-as4*s  that  jHTfurations  of  the  niend)rane  have   been  discovered. 

"  Sbb  suFnmar;  of  n  paper  by  Dr.  Sexton.  ArfMrtt  t^f  OMitgf,  Tol.  xtL  p.  360. 
sod  A  paper  by  Dr.  Treital,  Ibid.,  toI.  sir.  p.  110. 
t  Uhrh»ih  Hrr  Okjrnh^ikunie,  fi.  311- 
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mid  theite  are  more  likely  to  have  been  caused  by  disease  than  by 
exploeious.  Dr.  Sexton,*  however,  had  the  oppoitnnity  of  exam- 
ioing  the  ears  of  eight  men.  who  harl  bceu  in  the  viciuity  of  an 
fxpltxiiiig  iihell.  In  six  men  the  nieinbratia  t^inpani  was  found 
to  be  ruptoi'ed;  lu  somti,  rather  extensively.  In  all,  Uiere  ivas 
serious  impairment  of  heaiing.  In  the  cases  uf  pepHuuH  who 
have  become  deaf,  as  a  result  of  sudden  condensation  of  air,  the 
condition  is  generally  due  to  lesion  of  the  nervous  atructnres.  Ag 
a  result  of  vaiious  morbid  proassses,  the  membrane  may  become 
oomparativpjy  fragile,  and  will  then  give  way  un<ier  the  operation 
of  sliglit  wiut-f!-,  as  during  coughing,  straining,  blowing  the  noee 
or  sueesiing.  lu  some  cases  of  this  character,  the  ruptuiv  its 
followed  by  the  escape  of  mwcrt-punilent  fluid  from  the  meatus, 
thus  demonstrating  the  existence  uf  disease  in  the  tympanum 
(Gruber).  • 

Dr.  Roosat  states  that  in  America,  during  the  late  Civil  War, 
only  one  case  of  rnptnre  of  the  tnnpanic  membrane  occurred  from 
the  explosion  of  artillery.  He  has  also  met  with  one  case  in 
which  liriiig  of  a  pistol  near  the  ear  produced  this  result.  ITie 
act'ident  is  sometimes  due  to  another  cause,  viz.,  "the  fort^  of  con- 
densed air  found  in  passing  through  the  lock  of  a  caisson  used 
in  excavating  for  the  fuundatiouu  of  bridges,  or  the  making  of 
tnnnels  under  ri<*ers."  In  most  of  such  cases,  however,  the 
permeability  of  the  Eustachian  tubes  had  l)een  prtiviously  im- 
paired by  disease,  'the  injury  is  caused  by  the  pressure  of  the 
condensed  air  upon  the  membrana  tympani ;  if  tlie  external 
meatus  be  hernietii;ally  plugged,  no  niipleasont  sensation  is 
cixperienced.  'Hie  rupture  may  be  caused  directly  by  tiie  pres- 
sure; but  in  another  class  of  cases,  congestion  and  inflammation 
of  the  membrane  are  the  first  effects,  and  perforation  ensues  later 
on.  If  those  engage<l  in  the  work  adopt  from  time  to  time 
Politzer's  method  of  inflating  the  ears,  all  bad  consequences  will 

\ie  prevt-nled. 

Kechanical  Injuries  to  the  heatl,  causing  fracture  of  the  tem- 
jwral  bone  and  of  the  base  of  th«  skull,  may  of  course  produce 
rupture  of  the  tympanic  membrane.  The  prominent  symptiim  of 
Buch  an  injur)-  le  hainiurrhage  from  the  meatus  or  mure  or  leds 
serous  discharge  from  the  ear.     The  membrane  may,  However. 

'  Arrhivo  of  Otvlogy,  va\.  xri.  p.  3lHl. 

t  IMteatet  of  the  Ear,  Sev«Dtb  HditloD.  p.  260. 
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e&capc  even  in  severe  fimctures  of  the  temporal  bone,  attended  by 
oongiderable  hemorrhage.  Hlie  latter  syiuptom  is  eometimes 
indicative  of  rupture  of  the  lateral  sinuB.  but  the  blood  may 
come  from  the  tympanic  arteiy.  "Wlien  the  injurT,*  h  immediately 
followeii  by  the  eacap*:  of  clear,  slightly  albuniiuous  fluid  from 
the  niffatuH,  there  in  tenson  to  suspect  fracture  of  the  petrous 
portion  of  the  temporal  bone,  involving  the  roof  of  the  t}^mpa- 
num,  ajid  the  opseous  part  of  the  external  meatus,  with  laceration 
of  the  cerebral  membranes  and  niptiuv  of  the  membrana  t\Tnpani. 
If  the  disoharge  first  appear  twenty-tour  hours  or  more  after  the 
injury,  it  it!  in  all  pnjbability  not  eerebro-tipinal  tJuid,  but  intlani- 
matorj"  exudation  produced  within  the  tympanum.  In  a  fracture 
involving  the  petrou.s  portion  of  the  temporal  bone,  and  attended 
by  the  alxjve  symptoms,  paralysis  of  the  muscles  supplied  by  the 
fa<?ial  nerve  may  be  expected  to  occxir.  Loss  of  taste  on  the  same 
side  of  the  tongue  may  also  result  fi-om  injurj'  to  the  chorda 
tympani. 

Kupture  of  the  membi-aiia  tympani  on  each  side  is  a  very  rare 
accident,  and  is  generally  accompanied  by  fatal  injuries  of  other 
parte,  in  one  case,  however,  i-eported  by  Dr.  .1.  M.  ilay,*  Ixith 
membranes  weri'  ruptured  h-oni  a  fall  on  the  head.  Haemorrhage 
irom  the  ears  went  on  for  four  days,  and  then  gave  place  to  a 
straw-coloured  fluid.  Notwithstanding  the  serious  character  of 
the  injuries,  the  patient  made  a  good  ifcoverj',  and  was  reported 
**  well "  three  months  after  the  accident. 

Rupture  of  the  membrann  tympani  sometimes  occurs  by 
amire^oup,  that  is  to  say,  the  injury  to  which  it  ia  due  is  inflicted 
on  a  part  of  the  head  at  some  distance  from  the  membrane.  Thus 
falls  on  the  forehead,  vertex,  and  occiput,  have  caused  an  injuiy  of 
this  character.  Surh  eases  are  less  common  than  those  iu  which 
the  injury  is  on  the  same  side  of  the  he-ad  as  the  blow,  b  ona 
instance  recorded  by  Dr.  C.  Williams.t  of  Minnesota,  the  injury 
consisted  of  fracture  of  the  left  external  auditor}*  canal  and  rup- 
ture of  the  membrana  t,\'nipani.  The  patient,  a  man  aged  thirty- 
seven,  had  fallen  backwarrla  on  a  sHppeiy  path,  and  struck  the 
back  of  his  head  against  the  ice  with  such  force  as  to  pi-oduce 
unoonRciousuess.  which  lasted  for  some  time,  lliat  the  back  of 
his  head  was  the  part  struck  was  shown  by  the  fact  that  the 

*  Arphires  ^  Otology,  vol.  xr.  pi  lOS, 
t  2^id,,  Tot.  xiii.  p.  ]&7. 
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ling  portion  of  *•  liie  stiff  felt  hat  was  broken  off  ftiid 
lay  under  bis  bead."  In  a  case  under  the  core  of  Dr.  Eitell»ei-g^,* 
of  Vienna,  after  a  fall  down  some  stepe,  The  greater  part  of  the 
tjinpanic  membrane  on  the  right  side  became  detached  and  rame 
awai|-.  IVo  mouths  later,  the  loea  of  substance  wa*  enthvly 
i-eplaced. 

Pro^iUMiB. — In  rupture  or  tranmattc  perforation  of  the  mem- 
brana  tympanj,  the  prugniwis  rlepends  upon  the  nature  of  the 
injury,  the  presence  of  complications,  and  the  previous  condition 
of  the  ear.  In  mmiy  canes,  niptures  of  the  membrane,  due  to 
traumatic  causes,  heal  up  in  a  few  days,  the  process  being  effetrti^d 
either  by  adhesion  of  the  margins  of  the  wound,  or  by  the 
development  of  membranous  tissue  between  them.  The  hearing- 
power  is  but  little,  if  at  all  impairetl.  Ecehymoses  of  the  mem- 
brane are  apt  to  change  their  position  in  the  course  of  time,  and 
to  paes  towards  the  periphery.  In  their  later  stages,  they  an? 
often  found  at  the  upper  and  ponterinr  part,  and  project  slightly 
from  the  surl'ace.  yoraetimes  yellow  spote  remain,  due  t(»  meta- 
morphosis of  the  hsemoglobin.  The  subjective  sensations  generally 
pa»>  away  after  the  perforation  has  nlosed. 

When  the  iujujy  has  aflecled  the  labyrintli,  tiu-  prognosis 
must  be  giiarded.  Restoration  of  the  hearing-power  is  likely  to 
be  incomplete.  In  the  presence  of  such  conipIicati<ins  as  injuries 
to  the  osseous  walls,  dislocation  or  fracture  of  the  ossicles,  com- 
plete recovery  is  not  to  be  expected  ;  the  hearing-jjower  is  certain 
t<i  be  seriously  impaired,  if  not  altogether  lost.  Pnnilent  inflam- 
mation of  the  middle  car  sometimes  results*  from  injm'ies  to  the 
meuibrana  txTupani.  It  is  not  Infrequently  caused  by  tbe 
injndicions  treatment  of  such  cases.  The  Bymptoms  of  such  a 
compHcalion  aix'  increase  of  pain  in  and  about  the  pat.  elevation 
of  temj>eratui"e,  and  marked  hyperteinia  of  the  membrane.  The 
opeiimg  becomes  larger,  and  mure  or  less  purulent  secretion 
eKa{>es.  In  unfavourable  coses  portions  of  the  menibrane  are 
destroyed,  giwiulatirms  or  polj'^ji  form,  and  the  process  liecomes 
one  of  chronic  snppuration  of  the  middle  ear,  -with  all  its  dangers. 

In  complicated  eases,  the  tuning-h>rl(  sometimes  aids  in 
detemiining  the  extent  of  the  injnn,-.  If  the  bone-conduction  on 
tbe  affected  side  be  better  than  conrlnction  through  the  air,  injury 
to  the  labyrinth  may  l)e  e.xcluded. 

"  Archieei  of  Otolo^tf.  rol.  xil.  p.  12. 
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'I'he  general  health  of  the  p&tieiit  will  influence  the  prognosii 
In  tuberculoua   subjects,  healing  of  a  parforation  ia  oftt^n  very 
incoinplt'tf. 

Treatment— As  a  genei-al  nile,  slight  injuries  to  the  tympanic 
membrane  qnickly  become  healed.  All  that  is  ueceaaary  id  to 
iutixjdui-e  into  the  meatus  a  siimll  plug  of  cott-on-wool  carn,nng  a 
little  carboli&ed  oil,  and  tti  apply  a  bandage  so  as  to  protect  the 
ear.  Simple  niptureH  of  the  membrani*  rp(iuire  similar  treatment. 
'Hie  patient  should  be  kopt  quiet,  and  nhould  avoid  doing  any- 
thing likely  to  cause  cerebml  congestion.  Forcible  sneezing  and 
blowing  the  nose  violently  are  certain  to  interfere  with  the 
healing  process.  The  desire  to  sneezo  may  sometimes  be  checked 
by  rubbing  thi^  bridge  of  the  nose  with  the  finger.  Any  little 
inai*.sepi  ft'  coagulatt'd  blood  in  the  meatus  and  foreign  Itodies 
eUould  Ik»  carefully  removed  with  the  forceps  or  scoop,  and  tJie 
parts  should  be  cleansed  with  a  little  cotton-wool  attached  to  a 
prube ;  the  instillation  of  fluids  and  syn'nging  are  never  advisable. 
Such  pnH-'edures  are  only  too  likely  to  cause  severe  inQammation 
of  the  membrane  and  tympanum.  If  there  be  severe  i>ain  in  the 
ear  and  hy^ierajmia  of  the  mendirane,  a  few  let-ches  may  be 
applie<l  with  advantage  either  over  the  mastoid  process  or  in  front 
of  the  tragus.  Cold  applicatioTis  are  also  likely  to  be  sen'iceable. 
After  all  active  a}-mptoms  have  subsided,  if  the  discharge  from 
the  ear  become  sero-purulent.  warm  antiseptic  solutions  should 
be  cautioQsly  tried.  Boric  acid  (2 — ^  per  cent^)  and  carbolic 
acid  (\  per  cent. J  are  the  best  remedies  for  this  purj^jse.  Oilier 
details  will  be  found  in  the  chapter  on  the  Treatment  of  Chronic 
Suppuration  of  the  Middle  Ear. 


I>FL.ViIMATIOX  OP  THE  ME>fBKANA  TYMPA^^— BffTRrNftlTIS. 

Primary  acute  iuHamnmtion  of  the  membrana  tyrapani  very 
sehlom  occurs ;  but  the  membrane  is  liable  to  be  implicated  in 
various  inflamraatoiy  processes  of  the  external  and  middle  ear. 
The  majority  nf  cases  of  acute  mj-ringitis  are  of  a  secondarj- 
character.  Inflammation  of  the  meatus,  due  to  fungi,  is  apt  t^i 
spread  to  the  membrane,  with  perforation  as  an  occasional  i"estilt 
in  neglectetl  cjiaes. 

Primary'  acute  myringitis  is  almost  invariably  co[iIine<i  to  one 
ear,  and  follows  diiectly  upon  some  form  of  injury.     Tlie  niosfc 
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common  causes  of  thia  uharocter  luv:  I'oivign  bodies,  the  applica- 
tion of  irritating  or  cauMic  fluitls,  and  exposure  to  coM. 

Symptoms. — 'In  acut^e  caseR,  especially  when  due  to  direct 
iiijuiy,  thei  Hi-st  syuiptom  is  more  or  less  severe  pain,  of  a  pricking 
or  tearing  cliftract«?r.  which  increases  in  intensity,  and  wubsides 
with  the  appearance  nK  a  serous  diHchat^e.  The  patient  also 
oomplaius  of  a  tccling  of  pretisurc  and  fulness  in  the  ear.  and  of 
noises  of  vai-ioiis  kinds,  uften  of  a  pnlsatiug  character.  Hearhi!^- 
power  is  somewhat  lessened.  \f<ire  or  less  fever  is  generally 
prest-nt.  and  delirinin  may  occnr  in  young  subjects.  The  paiu 
and  the  other  syniptunis  are  usually  woiiie  at  night. 

The  Oltjective  Symptoms  depend  upon  the  exciting  cause  and 
the  degive  of  iuflaiuniation,  and  likewise  upou  the  previous 
condition  of  the  membrane.  In  most  cases  tlie  membrane  is  not 
unilormly  affected  ;  but  the  signs  of  inflammation  are  especially 
marked  in  the  up[>er  portion  and  along  the  handle  cif  the  malleus. 
The  principal  changes  occur  in  the  cstcrual  layer  of  the  mem- 
brane, which  bectmies  hypei-tcmic  anrl  yellowish-red  in  colour; 
these  appearaucee  conmiencing  near  the  handle  of  the  malleus, 
aud  gra^Iually  becoming  diffused  over  the  whole  surface.  In  a 
subseqnent.  stage,  which  rapidly  supervenes,  the  membrane, 
especially  in  its  upper  part,  becomes  oparpie  and  mueh  swollen. 
so  tliat  it  projects  into  the  canal.  The  handle  of  the  malleus  is^ 
no  longer  distinguishable,  being  covered  up  by  the  infiltrated 
tissue ;  its  position  h  marked  by  injected  vesaels.  Beneath  the 
epidermis,  more  or  less  sero-pnruleiit  fluid  is  exude<l,  and  some- 
times vesicles  are  distinguishable.  During  the  further  progress 
of  the  case,  separatinn  of  the  epiclermis  is  a  marked  feature,  aud 
the  exudation  becomes  more  copious  and  purulent.  Tlie  deep 
portion  of  the  external  meatus  is  reddened  and  swollen,  some- 
times til  such  a  degree  as  to  obliterate  the  periphery  of  the 
membrane,  which  may  be  still  further  covei-ed  up  by  accumulated 
*eoretioii. 

In  the  subwquent  course  of  the  disease,  after  detachment  of  the 
epithelium,  the  exudation  gradually  diminislies  in  quanti^  and 
the  swelling  fubt«icles.  Some  weeks,  hmvever.  pass  before  the 
signs  of  inflammation  eventually  disappear.  The  redness  becomes 
1i«s  aud  less  marked,  and  the  normal  translucency  and  lustre  of 
the  membrane  are  gradually  restored,  unless  fatty  degeneration  or 
partial  calcification  has  occurred. 
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Abscesses  in  the  Membrane. — In  raiv  inntancee,  instewl 
of  exiulatioii  Iifiieath  tin-  t'jiklermis,  abscesses  form  in  thp  snb- 
stance  of  the  membrane.  Such  formation  is  most  oft^n  seen  m 
tbe  early  t(tAgc«  of  middle-ear  in^animatioii.  In  tho&o  caees  iu 
which  vfsielee  and  abeeesses  are  developed  without  obvious  canse^ 
they  may  jKissibly  be  dependent  upon  imtation  of  iietve-centrea, 
anil  thus  resemble  herpetic  eniplions*.  Tlieir  formation  \» 
attended  by  more  or  less  severe  pain ;  but  the  subjective  sensa- 
tions and  loe8  of  hearing-power  are  for  the  most  part  slight.  Snch 
abtfcetJwe  are  generally  found  in  the  pifeterior  supenor  quadrant, 
ftud  extend  from  the  membrane  to  the  wall  of  the  meatus. 
They  crontflin  clear  yelh)wiHh  exudation ;  are  more  or  leee  rounded 
in  form,  and  an.'  surrounded  by  a  i-eddened  mai'gin  in  which 
enlarged  vessels  are  distinctly  visible.  ITiey  usually  burst 
externally,  leavinjj;  small,  flat,  yellowieh-red  ulcers,  which  have  ft 
tendency  to  perforate  the  membrane.  Sometimes,  however,  the 
eimteuts  of  the  abscess  l>ecome  absorbed,  and  the  process  come* 
to  an  end  with  the  detachment  of  a  yellowish  crust.  Partial 
cjdcification  Is  sometimes  observed,  aiul  one  or  more  whitish 
chalk-like  patches  are  seen  on  the  membrane.  Such  a  reeulr  is 
not  infre()uent  in  the  case  of  abscesses  of  the  membrane  connected 
with  acute  middle-ear  inllammation.  The  deposition  of  tubercle 
sometimes  leads  to  the  formation  of  abscesses,  with  perforation  as 
a  conserinencp. 

Formation  of  Vesicles.  —  Acute  iuBammation  of  the 
tympanic  nit-mbrane  occasionally  gives  rise  to  other  changes  than 
those  already  n<)1i('ed.  lu  one  variety  described  by  Politjrer  •  n^ 
TittfriiufUin  imlhifiif.  in  addition  to  increased  vascularity  near  the 
handle  of  the  malleus,  and  scattered  ecchjnnosed  patches,  one  or 
more  transparent  vesicles,  as  large  &»  hemp-seeds,  pearly  white  in 
colour,  and  filled  with  serous  fluid,  appear  on  the  sniface.  These 
vesicles  eitlier  bui-st,  or  disappear  owing  to  the  absorption  of  their 
contents. 

In  another  form,  which  has  of  late  been  somewhat  hrqueutly 
observed  in  connection  with  influenza.f  eoeliymosed  patches  are- 
accompanied  by  the  development  of  bluish-black,  tense  vesicles, 
oiint-aining  blootl,  which  are  apt  to  extend  to  tlie  wall  of  the  meatus 
and  to  bU^-Ml  very  fVeely  on  bursting.    Tlieir  development  is  accom- 

*  XrAr^cA  4er  OhrrnhrHkHmdt;  II.  Anfl.  S.  192. 

t  Oniber,  AllfC«*.  Wicnvr  Mtd.  Ztitung.  ISflO,  No.  lO. 
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"pwiieil  by  ven'  sevt;re  pain.  The  origination  of  these  vesicles  is 
attributed  to  capillary  thrombosis,  said  to  hf'  due  to  a  pt^culiar 
inicro-orgnniBm  foinid  in  tJie  blood  of  influenza  jiatients. 

Diagnosis. — The  diagnoeis  of  acute  inflaniiitation  of  the  mera- 
brana  tympani  is  seldom  difficult ;  the  complaint  may,  however, 
he  cxinfounded  with  acute  middle-ear  inflammatioii.  lu  myrio- 
gitia.  the  impainncnt  of  hearing  its  alight  iu  coniparisou  with 
the  objective  appearances  ;  the  aii'-douche  causi's  pain,  bnt  no 
abnormal  sound  on  auscultation.  The  pain  is  relieved  by  pressing 
the  finger  gently  into  the  ear.  Wht-n  obsicess  exists,  it  luay  be 
detected  with  the  probe ;  its  surface  will  he  found  to  pit  on 
prtissure.  It  must  be  reniem))ered  that  acute  inflaniniation  of  the 
tjiupaoic  membrane  is  very  seldom  of  primaiy  origin,  whereas 
it  frecjuently  accompanies  acute  suppuration  of  the  middle  ear. 

Protons. — ^'ITie  propositi  in  canes  due  to  injur}'-  varies  with 
the  degree  of  the  inflarnniatinn  and  the  general  condition  of  the 
pAtieut.  If  the  injiu'y  Ije  slight  and  the  patient's  health  good. 
retxivery  within  a  few  days  ia  the  general  nde.  If,  however,  there 
he  any  coniititutional  dysitraiiia,  e.ij.^  scrofula,  the  complaint  may 
prove  very  obstinate  and  tedious. 

In  severe  cases,  perforation  is  not  uncomuion.  and  this  when 
not  cause*!  by  the  injury  may  be  due  to  a  gradual  proreiw  of 
absorption  or  to  ulceration,  and  openings  may  take  plact'  at  one 
or  more  spots.  Abscens'ex  formed  in  the  membrane  generally 
bnrst  externally,  but  the  pii:*  may  break  through  into  the 
tympanum  as  well,  with  a  large  perforation  as  the  result.  In 
other  cases,  a  different  murse  maybe  noticed;  the  pus  becomes 

tlv  abiwirbeil,  and  in  pitH:Bsa  of  time  is  L-onverted  into  a  cal- 
jiia  mass.  Atrophy  of  the  membrane  is  a  common  result  of 
inflammation ;  but  in  some  cases,  thickening  or  hy]>ertrophy 
remains  In-hind. 

Treatment — Careful  treatment  is  required  not  only  to  relieve 
pain,  bnt  Ut  prevent  injurious  mnsequences.  The  first  step  is  to 
pratect  the  meatus  anrl  membrane  by  the  intrtHluction  of  a  jdug 
of  cotton-wool.  Injections  of  any  kind  aif  not  ta  be  i-erom- 
mended.  inasmuch  as  they  are  liable  to  act  as  irritant^j  and 
increase  the  hypenemia.  Vov  the  relief  of  the  latter,  several 
leeches  should  be  applied  below  the  ear  and  over  tlie  mastoid 
proceM.  In  severe  cases  a  small  bladder  of  powdered  ice  may  be 
plwvd   over  the. ear,   care  being  taken  to  prevent   water  from 
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tricklitif.'  intn  t\w  nipatim.  If  tlh*  letrhes  fail  to  relieve  the  panl" 
ami  hyppra-niia,  it  is  well  to  try  the  efiW-t  uf  a  few  siiperlicial 
incisions  through  the  internment,  of  the  deep  part  of  the  mentus. 
as  reconnnendetl  In*  Gniber.  Tliesp  ^htmld  be  nl)out  ^  incli 
lung,  and  parallel  tu  the  nmrgiu  of  the  nieQibrane.  so  a^  to 
divide  some  of  its  blood-vessels.  ITie  howels  must  be  relieved 
by  nieniiB  of  saline  purgatives.  If  the  pain  pivive  ven*  seven?, 
lukewnnu  water  containing  anodynes  in  sohition  may  be  dropped 
into  the  ear;  of  these,  cocaine  is  the  most  efficacious,  used  in  the 
fonn  of  a  10 — 20  per  cent,  sohition.  When  an  abscess  has  formed 
in  th(?  nieinbrane,  It  should  be  opened  as  soon  as  possible  with 
a  nixTiiigotome. 

As  the  acute  iuflammation  subsides,  semus  fluid  escapes  from 
ilu- ear.  and  the  pain  is  much  niitj^ited.  The  meatus  raa^' then  be 
syringed  out  thrice  daily  with  a  3  per  ei-nt.  solution  of  lioric 
acid,  after  which  a  plug  of  cotton-wcol  charged  with  perchloride 
of  niertrury  is  to  be  intnxluced.  The  car  should  be  narefully 
exannne<l  in  order  to  see  whether  perfomtiun  exists.  This  may 
he  difficult  to  detect  at  first,  inasmuch  as  the  swollen  and  softened 
state  of  the  mendmitie  prevents  an  aperture  from  gaping.  The 
"best  evidence  is  obtained  hy  employing  I'olitzer'e  method:  or  the 
Eustachian  catheter.  If  a  perforation  exist,  the  air  passing 
thnnigh  it  will  give  rise  to  a  blowing,  whistling  sound. 

Another  sign  of  perforation  is  to  Ije  found  in  the  discharge 
from  the  ear.  When  the  tympanic  mucous  membrane  is  invulved, 
the  matters  discharged  will  be  mucous  in  character,  and  hence  if 
after  the  use  of  the  syringe  threads  of  mucus  are  found  in  the 
fluid,  the  existence  of  a  perforation  may  he  inferred.  Later  on 
the  secretion  becoraea  purulent  in  cliai'acter.  As  a  matt«r  of 
com-se,  involvement  of  the  t\-mpfluuni  h'ugthens  the  duration  of 
the  case,  and  inilnences  the  pi-oguosis.  Adhesions  of  the  sound- 
conducting  parta  are  certain  to  take  place,  with  more  or  lees 
inqwinnent  of  hearing  as  a  necessarj-  consequence. 


amONIC  IXFLAMiUTION  OF  THE  31EMBItA.\A  TVMI'AM— 
amONIC  ilYKlXtilTIS. 

tlironic  intlanmiation  of  the  membraiia  tympani  is  genei-ally 
the  result  of  an  acute  attack,  and  may  continue  for  weeks  or  even 
for  months.     It  is,  however,  but  rarely  an  independent  affection: 
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m  most  rasefi  it  ocrm***  in  connection  with  inHainnmtion  cif  the 
middle  ear  or  of  the  meatus.  Kven  if  the  iimrbid  pracees  com- 
mence in  tJie  tncrabrane,  peifomtion  is  the  ordinarj-  result  in 
chronic  f^FCP,  with  (luWefHifnt  impli<-ntion  of  the  tympfluic  cavity. 
When  iMith  pai-te  are  involved,  it  is  impossiblp  to  det«n»ine  the 
oonree  and  t*tniting-point  of  the  disorrler. 

The  Sjnnptoms  of  chronic  m3Tingitia  are  lees  marked  than 
thoee  of  the  acute  disorder.  They  consist  of  noises  in  the  eara,  a 
sensation  of  fnlness  and  pressure,  more  or  Iprs  deafiiese,  with 
itching  or  sharji  jiricking  pain  from  time  to  time.  The  discharge 
>m  the  car  is  niu co-purulent  and  variable  in  (juantity.  being 
jmetiniee  very  abundant,  and  Ronietimea  verjf  wanty.  On 
examining  the  meatni<.  the  deeper  parte  arc  seen  to  be  swollen, 
red,  and  covered  witli  epithelial  debris.  The  membrane  itself  is 
grey  or  greyieh  yellow,  thickent'd,  and  devoid  of  transparency ; 
the  short  procei^t*  and  the  handle  of  the  malleus  are  indistin^nsh- 
able.  Tlie  surface  of  the  membrtnie  may  be  covets*!  by  exudation 
in  the  form  of  crusts.  Ulcere  and  gmimlntions  are  sonjetinicB 
present,  and  the  latter,  in  the  course  of  time,  may  attain  the  size 
of  a  pea,  and  project  like  a  polypus  into  the  meatus;  their 
preeencc  does  not  necessarily  indicate  perforation  of  the  mem- 
brane.    Ulreration  of  the  membrane  is  sometimes  due  to  syphilis. 

Clironic  myringitis  is  not  always  associated  with  purulent 
discharge  fi'om  the  meatus.  When  the  meiubrana  projjria  is 
t-?:|>er.ially  involved,  increase  of  the  connective  tissue  is  the  general 
result.  'Hiis  produceB  thickening  and  rigidity  of  the  membrane, 
with  Considerable  impairment  of  it?*  functiotiH. 

A  villous  condition  of  the  membrane  has  betu  noticed,  as  a 
result  of  chronic  inilanunation.  Small  projecting  growths  of 
connective  tissue,  inclosing  a  capillai-y  loop,  and  covered  with 
pavement  epithelium,  occupied  the  surface  of  the  niendjrane, 
v.hile  the  membraiia  propria  was  much  thickened.*  Such  vilUms 
growtht*  resemble  mucous  polypi  ;  in  some  cases  the  adjoining 
part  of  the  meatus  hai*  been  found  similarly  covered.  Tti  all  these 
forms  of  clironic  inflammation,  the  whole  membrane  may  be 
afiectMl,  or  only  certain  portions  thereof,  leaving  inlennediale 
spaces  free. 

Course  of  the  Disease. — Chronic  infiammation  of  the  mem- 
brana  tympani  nins  a  very  tedious  course,  and  rai-ely  ends  in 
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mpletf  recoveiy ;   thiclcRiiing.  opacity  and    calcareous  depoeite 

en  remain,  and  in  other  cases  tliore  is  atrophy  witli  perforation. 

Th«   chronic  stage   which    often   follows  acute   inflammation    ie 

inetitnes  characteriatHl  by  oft-ttspeatcd  desquamation  of  the 
ipidermic  Iftver.  in  such  cases  the  discharge  mainly  consists  of 
thick  yullowish-white  tlakes  of  epithelium,  with  a  little  purulent 
fluid.  The  membrane  is  covered  with  epithelial  scales,  and 
sometimes  dotU'd  over  by  raiuuto  granulations. 

Treatment — ^In  comparatively  slight  cases  the  meatus  should 
be  carefully  sv''iiig*^l  ii'  onler  to  remove  purulent  secretion  and 
epithelial  debris,  botli  of  wliich  irritate  the  pai-ta,  and  maintain 

;e  hy]iera;niic  condition.  Aft*r  gj-ringing  and  careful  drying, 
powdertnl  boric  acid  may  be  applied  by  means  of  an  insufflator. 
If  this  prove  insufficient,  we  may  have  recourse  to  solntions  of 
xinc  sulphate  (gr.  iij.  to  JJ.),  of  which  a  few  drops  warmed  may 
lie  poured  into  the  ear  once  daily.  A  solution  of  acetate  of  lead, 
of  similar  strength,  may  also  be  tried.  In  the  dewjuamative 
form,  the  crusts  should  be  softened  by  di*opping  in  a  solution  of 
carbonate  of  sodium  (1  to  5  each  of  glycerine  and  water).  The 
ear  is  then  to  be  ajTiuged,  after  which  astringents  (xinc  or 
lead)  will  prove  useful.  In  veiy  obstinate  cases,  a  2  per  cent, 
solution  of  nitrate  of  silver  may  be  used  with  advantage.  AVhen 
granulations  and  ukvi's  exist  on  the  membrane,  they  should  be 
t<)urhed  with  a  solution  of  chromic  acid,  or  with  solid  nitrate 
of  silver,  or  with  its  solution  (10  per  cent.),  applied  by  means  of 
a  brush,  or  nl»sorl>t'nt  wool  twisted  on  to  the  end  of  a  probe.  It 
is  well  to  gyritige  the  ear  after  applying  the  caustic,  which  may  be 
repeated  every  third  or  fourth  day.  For  the  destniction  of 
gi-anulations,  a  solution  of  chromic  acid  will  generally  be  fouud 
more  effirarions  than  the  nitrate  of  silver ;  it  is  to  Iw  carefully 
applied  on  a  chromic  m:id  carrier  or  wool  ever}'  tliree  or  four 
days.  1  consider  the  galvano-cantery  is  very  rarely  necessaiy  for 
the  dei<tnirtion  of  granulations ;  bnt  Politzor  recommends  a 
simple  platinum  point,  and  that  encli  cauterisution  shonl<]  last 
only  two  or  thrt'e  seconds ;  the  circuit  is  to  be  closed  when  the 
growth  U  touched  by  the  electrode,  which  must  be  withtlrawn  after 
e:ich  application.  The  pain  caused  may  be  somewhat  lessened  by 
the  previous  application  of  a  5 — 20  per  ceot.  solution  of  coc«ne. 
Various  conditions  of  the  tympanic  membrane,  associated  with 
iddle-eai"  suppuration,  will  lie  described  in  subsequent  cha]>tei's. 
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CHAPTER   XXI. 


mSKASKS  OF  THE  NOSE.  P1IAE\-XX,  AXD  NASO-PItARYNX, 
a^NNECTEI)  WITH  DISEASES  OF  THE  MHHILK  EAR. 

Influence  of  Diaeanes  of  Nose  and  Naso- Pharynx  on  Condition  of  Tym- 
panurn  Aouto  Nasal  Catarr)i— Causes  ami  Symptoms— F.xtensiou 
to  Euelachian  Tul>e»— Objective  Appearam-ea— Treatment— Chronic 
Catarrh  of  the  NaJto-Pharyox — CauMs  ami  AnatMnit^'at  Appearances 
— Condition  of  the  Mucous  Memlirane— The  SecretioDs— Symptoms 
Caused  by  ^wcUiuy  of  the  Miicuus  Membrane— Nervous  liJMirders- 
Coursc  and  Changes  aometiitips  produced  in  Mucoua  .Meml-rane— 
ricer.itivc  Processoe— Connection  between  Chronic.  Nasn-I'haryn- 
KeaH'atarrb  am!  Aural  Diseows— Treatment— Loi-al  Application*— 
The  Nasal  Douche— The  Syringe — Politzer's  Method  of  Apptyiujf 
Solutiond  Co  the  Narea — I'seof  the  Spray-Apparatus — Inhalation — 
Ointments -Caustics  in  Solution — Insufflation  of  l-'ine  I'owders — 
Nasal  lloujfies — The  fialvano-Caulcry — Chemical  Caustics— Treai- 
ment  of  Oiui'na- Treatment  of  EnlaTjrc'uent  of  Posterior  Extremity 
of  Inferior  Turbmated  Body-- Treatment  of  Nasal  PolypuR — Treat- 
ment of  Enlarged  Tonsils— 4'iranular  Pharyngitis— Morbid  Growths 
in  the  Naso-Pharynx  and  their  Treatment— itemoval  ot  Tip  of  L'vula 
— Measures  for  Itestorintt  the  Functions  of  the  Muscles  of  the  Tubej* 
—  Adenoid  Growths  -The  PharvTigenl  Tonsil  — Kiteraiure  on  tlic 
Subject  of  Adenoid  Growths- Tlieir  Auatonitcul  Structure— Etiology 
—Symptoms;  Subjective  and  Objective — Disordt-rs  of  Middle  Ear 
resulting  from  ilicfte  Growths— ilethods  of  Examination— Digital 
Examination- luspectioD  with  the  Mirror-Iliagnosis— Treatment 
Met]io«l  of  Uemoving  Adenoid  Growths. 


Owing  t*>  the  anatouiical  relntions  of  the  parti  and  the  manner 
in  which  they  are  connwtted  by  means  ol"  the  KuHtai'liinn  tiil>es, 
difiea:M*A  of  the  nose  and  nasu-pharynx  are  iu  many  caa*s  tht> 
starting-points  of  disordcre  of  the  tympanum,  and  they  exercise  a 
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Xfvy  decided  iuflueiire  upon  the  ccmrse  and  lermination  of  tlie 
latter  complaiiit«.  Tluis,  catan-h  of  tlie  nastKpharyiix  may  extoud 
tlirongli  tlie  Eustachian  tube,  and  produce  a  similar  condilimi, 
and  ]Mjssibly  ont»  of  ^'eater  severity,  in  the  middle  ear.  ilore- 
over.  when  there  ii*  no  extension  of  the  original  procws  beyond 
the  Ktigtai-hian  tube,  the  obstmction  may  prevent  the  pro|hT 
int^R'hanj^e  of  air  in  the  tympanic  cavity,  \riih  rntarrhal  and 
other  fhang'e*'  a«  probaltle  n'sults.  Any  condition  which  periously 
interferes  with  nasal  reitpiration  tends  to  produce  injurious  effecte 
in  the  tympanic  cavities. 

A  kijowledj^*  of  na^^al  and  naao-pharvngeal  disorders  it  there- 
fore necessarj-  for  the  ti*eatment.  of  aural  affections,  and  the  pi-ewnt 
ehapter  will  be  devnted  to  a  w^nsideration  of  such  dieeases  as  are 
closely  connected  with  the  subject  of  this  work. 

The  methods  of  examining  the  nose  and  naso-pharinx  by 
anterior  and  posterior  rhinoscopy  have  been  already  described  (see 
p.  97).  Digital  examination  may  l>e  necessary  for  the  pnqjose  of 
discovering  the  existence  and  extent  of  jidenoid  growths,  a  fniitftil 
sonrce  of  middle-ear  disease. 

llie  affections  of  the  nojse  which  require  description  aw : 
acute  and  cln'ouic  misal  catarrh,  morbid  gi-owths  of  various  kinds, 
and  adenoid  jjrowths. 

Acute  Nasal  Catarrh. — 'Iliis  well-known  complaint  is 
geiierully  utf  rihuted  to  fatclilii)^'  rold ;  it  is  most  common  when 
the  tcmperatuie  exhibit.^  sudden  changes,  and  sometimes  prevails 
as  an  epidemic.  Nasal  t-atarrh  often  attacks  in  succi»s«ion  several 
members  of  one  family,  and  \i\  sueli  instajiees  it  is  highly  pri>- 
liable  that  raici-o-org-anisms  (streptococci)  play  an  important  part 
in  causation.  iSuch  organisms  are  nften  to  be  found  in  the  naso- 
phaiynx,  where  they  appear  to  cause  no  disturbance  so  long  as 
the  tissues  are  hi  a  nonnal  condition.  When,  however.  local 
disorder  of  cireiilation  is  set  up  as  a  result,  of  cold  and  damp,  tlie 
micro-organisms  are  capable  of  exerting  a  specific  influence. 
Some  persons  are  especially  liable  to  nasal  catarrh,  while  olhei-s 
are  seldom  affected.  Sometimes  the  cause  is  pnrely  local ;  tb«s. 
ulcers  in  the  nose,  foreign  bodi^'s  and  tumours  of  varicms  kinds 
are  apt  to  cause  catarrh,  and  in  the  same  ealegoiy  must  be  jdoced 
those  eases  in  which  the  symptoms  are  due  to  inhalation  ot 
iwwdered  i|recftt  nanhn.  .ind  of  the  pollen  of  voi-tmis  grasses. 
ItMline  taken  internally  ,.tren  causes  nasal  calaiTli.  and  tlie  some 
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«jrmptom   is  frequently  ob8er\'ed  in   connection  with   acnte  and 
chronic  infectionii  «)i?oi'rlers. 

Symptoms.— Iliese  are  ^>  well  known  as  iscarcely  to  re<|uire 
(Wt-riptioii.  In  severe  cases  there  are  penei'ally  febrile  fjTnptonu* 
Qcciiinpanietl  bj*  headache,  panis  in  the  linih(«,  lcwn  of  appftite,  and 
depre^nion.  The  local  symptoms  take  the  i'orni  of  a  feeling  of 
rimiet*  and  a  pricking  sensation  in  the  nose,  while  smell  and 
taste  are  impaired  or  pen'erteil.  In  from  tweiity-fonr  to  forty- 
eight  hours  a  thin  water,'  secretion  is  jioure*!  out,  and  becomes  mow 
and  more  jtlentiful :  the  fluid  is  of  an  irritating  nature,  and  often 
causes  niiuv  or  less  intlainrnatiou  of  the  ontice  of  the  nose  and 
upper  lip.  After  two  or  three  days  the  secretion  becomes  purn- 
lenl  aiiH  thick,  and  crusts  form. 

Tlie  tendency  of  the  catarrh  to  spread  to  adjacent  cavities  is  a 
point  of  special  importance.  Thus,  it  often  involves  ilie  fivutal 
sinuses  and  Uie  antrum,  and  extends  backwards  to  the  raui^ous 
membrane  of  the  throat.  The  k^ustachian  tiiljew  are  veiy  liable  to 
be  involved,  the  patients  complaining'  of  deafness,  pain  or  fulness, 
and  noises  in  tlie  ears.  The  mouths  of  the  tubes  are  swollen  and 
eovored  with  muoiH.  and  this  condition  may  spread  along  the 
canaltt.  and  involve  the  tympanic  cavity  on  one  or  bntli  sides. 
Catarrh  of  the  tympanum  often  results  from  n  similar  affection  of 
the  naso-phaiynx. 

OltjactiTe  Appearances. — On  examining  the  no^e.  the  mucous 
ujembrane  is  observed  to  be  reddened,  and  covered  with  secretion; 
in  severe  eases  there  ai*e  often  erosiojis  and  dischargi*  of  blood. 
"When  postenor  rhinoecopy  is  practised,  the  phaningeal  tonsil  is 
found  to  be  enlarged,  and  stands  (tut  prominently;  and  as  a  result, 
of  fcwelliug  of  the  a<!enoid  tissue,  lioaeinuiiller's  fossa  appears 
filled  np,  while  the  phaiyngeal  on'fice  of  the  tube  on  one  or  both 
•idea  is  reduced  to  a  mere  deft,  and  is  covered  wilh  sec:retion. 
The  postenor  wall  of  the  pharynx  is  reddened  and  swollen  in 
places,  and  the  surface  of  the  soft  palate  has  an  uneven,  granular 
appearance,  'llie  niiictnis  nicnibrane  of  the  jiosterior  extremities  of 
the  inferior  turbinate  botlies  sometimes  projects  from  the  posterior 
nares  in  the  form  of  gelatinous  g'reyish  tiuuoiire,  which  may 
extend  as  far  as  the  pharj-nj^eal  orifices  of  the  Eustachian  tubes. 
llie  eeptnm  is  often  thickened,  and  hi  contact  with  the  turbinate 
bodies,  to  that  the  nares  are  mnch  redncod  in  width. 

Treatment — ^Tn  most  cases,  acute  naso-pharyngeal  catarrh  runs 
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a  tolerably  definite  coui-se,  aiui  cornea  to  an  eiid  in  from  ton  to 
fourteen  tlaj-s  without  any  special    treatment.      It  is  especially 
necessary  that  tlie  |>atit'iit  alumld  avoid  the  causes  of  the  com- 
plaint, such  as  exposuru  to  coUl  anri  drauj^hts.  anrl  this  precanrion 
la  very  denirahle  for  patienM  who  are  piinii*  to  Buffer  f"rr»ni  enr- 
^*mptoma  during  the  progi-eas  of  the  catarrh.     In  order  to  mtti- 
jjfRtt*  the  severity  of  the  symptoms,  the  patient  may  be  directed 
to  inhain  the  vajwur  of  water  charged  with  annnonia  or  rjirbolio 
acid ;  tlie  apjilication  of  a  2 — 5  per  cent,  solution  of  oocune  ta| 
the  nincous  niembraiio  teiuls  to  dinnnSi'h  the  swelHnjr  and  dit^coni- 
furt.     In  some  patienta.  camphor  inhaled  or  taken  intPiiially  has 
a  decided  intluence  on  nBt<al  catarrh.     It   is   useful  only  at'  the 
be^nning  of  au  attack,  which  it  sometimes  cut  short,  or.  should  it 
fail  to  du  this,  it  diminishes  the  violence  of  the  Ryniptoms.     Wlien 
the  irritation  is  very  great,  and  the  pain  in  the  foivhead  is  sevens^ 
relief  may  Iw  procured  hy  insufflatitig  uutrphinB  in  fine  |wtwder. 
about  an  eighth  of  a  grain  at  a  time,  mixed  with  one  groin  of^ 
Rtarch.     Some  patientd  derive  great  lx>nefit  from  a  few  grains  o( 
Dover's  powder  taken  at  bed-time  for  thi-ee  or  four  nights;  other 
diaplioreties.  warm  batim  and   purgatives  are   all  serviceable  iu, 
difteivnt  cases.     If  the  throat  be  considerably  iuvolvt-d.  a  iKiraxj 
gargle  or  spi*ay  contaiiung  the  same  drug  will  tend  to  peUe\'e  thi 
catarrh.     The  best  i*emedy.  hoxvevcr,  for  most  caees,  if*  I  he  amnu 
niated  tinctniv  of  quinine  taken  in  drachm  doees  ever)' three  or 
four  hours.      A  double  doae   should    Ite  taken  immediately  the 
t-arly  syinptouia  aiv   noticed,  and   a  single  dowe  continued  at  Thf 
nitvn'als  mentioned  above.     If  taken  with  twenty  drops  of  ppirils 
ol  *ddoi*oform  the  di.sagreeab1e  taate  irt  considerably  diminished. 

Chronic  Catarrh  of  the  Naso-Pharynx  may  6uecee<l 

_    *'   at-uto  di.sea^f,   or   it  may   U:»conie  gradually  dfveluped  as  an 

indi'pendfnt  disorder.     In  the  fonner  cast^  It  is  most  otXcu  seen  in 

debilitate!  or   scrofulous   persons  who  have  suffei-ed  fi-oni  some 

*w'ute  uifeotious  disorder,  or  are  the  subjects  of  pulmonary  disease. 

t  may  last  for  mouths  or  even  years,  in)provt-nn'nt<s  alternat  ing  wit  li 

'V  apses.     Ill  aonie  patients  the  <!unditiou  of  tlie  n&so-phaiynx  itf] 

'"*"'''""«'l  ttud  aggravated    by  the  natui-e  of  th.*ir  occupation. 

'0  iiistances  of  this  kind  are  to  hti  met  with  among  omnilnuij 

^^<^.  oabineii.  engine  drivers,  funiace-iiieii,  cooks,  and  othei 

I    8e<t  to  great  changes  of  temperature,  or  those  who  have  t 

*    «nat   or   irntating   vapours.      Ilie   immoderate    use   ( 


lol  ami  tobacco  too  oftpn  help.*  to  iiit^ii«ify  and  perpetiiatf  tli** 
iiawH-pIianiigpal  complaint.  (Ia**tric  43prftn|rpnipnt  ia  a  frequent 
source  of  tills  aSt-ction.  and  nasal  obstruction  dne  to  any  causo  in 
also  an  important  factor  in  maintaining  this  dieease.  In  childit-n 
ihf  pivsencc  of  intct^tinal  wonntt  may  cause  the  continnaiic*'  of 
tliia  uialady.  Enlarged  tonsils  and  an  elongated  uvula  also  act  sm 
Mjiirces  uf  irritalioii. 

Anatomical  Appearances. — The  cliangea  are  not  confined  to  the 
n&iio-pluir^'nx,  but  almost  invanably  extend  to  the  ftCc«SM«y 
ravities  aiir!  adjacent  paiTs.  When  the  condition  has  existed  for 
some  time,  the  Eustachian  tubee  and  tj-mpanic  cavitiea  are  rarely 
found  to  be  uortuol.  On  examining  by  posterior  rhinostropy,  the 
parts  are  seen  to  be  i-elaxetl  and  swollen  ;  the  phannigeal  tonsil, 
the  orifices  of  ihe  Kuptachian  tnhe«,  the  middle  and  inferior 
turbinate  budjep.  the  soft  palate  and  (he  uvnla  are  the  parts 
especially  involved.  An  Wflematoue  condition  ia  not  infretjuent. 
The  colour  varit^;  it  may  be  pale  ivfl,  gi-eyish  red,  or  brownish 
red.  In  drunkards  the  na^ophaiynx  is  often  of  a  deep  red 
colour,  and  the  mucous  membrane  pivaenta  many  tortuouB  dilated 
ve*isele  and  sniull  patches  of  cxtrnvasate*!  blood.  In  stn-ert-  caws 
vf  this  kind,  and  ee|iecially  when  complicated  by  hepatic  or 
cardiac  di^eatte.  oopioua  hamion'hage  from  tiie  throat  is  a  uot 
infrequent  symptom. 

In  chronic  naso-phaiyngeal  catairh.  the  swollen  condition  of 
the  mncous  niembraiie  i^  due  to  vaBtmlar  dilatattuti,  serous 
intiltration.  and  depoKits  of  cellnlar  elements  in  tJic  connective 
lipsne.  with  hypertrophy  and  induration  as  further  result*. 
lietifoim  or  adenoid  tit-ntue.  in  t^jme  places  diffused,  and  in  others 
forming  small  masses,  is  very  abundant  in  the  nasso-pharynx,  and 
rapidly  increases  under  the  inflneoiv  of  irritation.  The  enlarge*l 
lymphoid  folUcleK  project  above  the  surface  of  the  mucous  nieui- 
brane.  and  give  rise  to  the  nppeai'auces  peculiar  to  granular  or 
follindar  inflammation.  The  swollen  condition  of  the  nasal 
mucous  membrane  i^  liaiile  to  frequent  variatiom>,  in  great 
mpaenre  dne  to  the  exititpnce  of  the  cavernous  tissue  in  the  sul^ 
mncons  layer  of  the  membrane  covering  the  turbinate  bones,  and 
etqiecially  the  inferior.  Patches  of  thirt  tissue  are  often  in  a 
varj'iug  stale  of  engorgement  during  catArrh,  and  are  also  liable 
to  chronic  induration.  Such  changes  are  apt  to  be  most  marked 
in  the  posterior  extremity  of  the  inferior  turbinate  botly,  which 
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then  projpcta  into  tlw  posterior  nares.  and  occupies  more  or  less 
siiace  in  the  upper  part  of  the  pharj-nx.  The  treatment  of  this 
conditinti  will  W  Vf\Wrft\  to  pi-ejtently. 

Changes  in  the  Secretixtn. — Iti  cases  of  naso-phaiTngeal  catarrh, 
the  secretion  is  always  more  or  less  increased  and  altered  in  qimtity. 
It  consists  of  nnicns  mingled  with  pu»in  variona  proportions;  and 
has  a  yellowish  or  yellowisli-greeii  colour.  It  often  fornw  teno- 
cionK  ma»des.  which  appear  behind  the  uvula,  or  dry  up  into  ilark 
yellowish  or  bro\ni  crnsts.  which  adhere  somewhat  finiily  to  the 
popterior  wall.  In  the-  nares.  thp  dried  a«»cretion  may  either  coat 
Iheyiii-face  of  the  mucous  nienibraue  or  may  form  plugs,  completely 
obstructing  the  paiti^ages  and  exciting  BenBatious  similar  to  those 
caup+*rl  by  forei^i  bodies.  Flakes  of  dried  eecretion  acrunnilate 
iu  the  nostrib ;  efforts  at  their  removal  not  iufi-equently  cause 
erosions  and  ulcei-s.  Karthy  coiicretious,  "  rhiuoliths,"  are  some- 
times formed.  On  examination  under  the  microscope,  the  niosl 
pisiMiinent  changes  are  seen  ti)  he  as  follow!* :  dilatation  of 
(rajtilian"  vessels,  enlargement  of  the  glands,  infiltration  of  thu 
tissue  vk-ith  lymphoid  cells  and  consequent  increase  in  bulk,  and 
suppuration  of  the  follicles.  These  apiiearanres  are  often  very 
nmi'ked  neju-  the  p)i.irynj^eal  orifices  of  the  tubt'r*. 

Subjective  Sjrmptoms.  —  Many  of  the  eymptouis  of  iiaM>- 
jilutryiigeal  citarrli  ar.*  fliu'  to  the  inipcdimnnt  Ut  I'er'piration  ;  the 
|>atient  complains  r.hat  the  niwe  i*  stopped  up.  and  that  he  ]ia»  U* 
keep  hid  mouth  constantly  open.  As  a  i^eisult  of  tliia  attitude.  tJte 
expression  at>er  a  time  if?  liable  to  become  changed ;  the  patient 
acquii'eH  a  dull,  stupid  louk.  Pain  or  a  feeling  of  heaviness  in  the 
foreiiead  and  temples  is  often  troublesome,  and  may  he  so  8e>'ere 
as  to  incapacitate  the  sufferer  for  mental  occtipation.  The-  voxv^ 
is  altered,  and  the  senses  of  smell  and  taste  are  mow  or  le*s. 
blunted,  and  sometimes  quite  abolished.  The  patients  frequently 
cough  and  hawk,  in  orrler  to  get  rid  of  the  tenacious  secretion, 
and  to  lessen  the  feeling  of  dryness,  irritation,  and  ditn'ond'ort  nt 
the  back  of  the  thi*oat.  .iU'ter  a  few  hours'  sleep,  the  dr\"nes8  of 
the  tongue  and  pharj-nx  is  apt  to  be  verj*  annoying.  There  i» 
often  teniix>rarv  deafness,  from  ohstrnction  of  one  or  both 
Eustachian  tubes,  and  increase*!  secretion  in  th«  p-xtemal 
meatus. 

In  addition  to  the  abfive-nieiitioned  cvmptoms,  there  are  cert-ain 
nervous  complaints  which  sometimes  appear  to  be  more  or  le«s 
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riosk'ly  coiiiiwUhI  with  cliit)iiic  nffw;!  iuna  of  I  lie  nose.  The 
phriiomeim  are  uf  rellex  oi-i^ni,  and  those  which  are  uiusi  iin- 
jKirrant  tjike  the  form  of  paroxysnis  nf  n»thnia  atirl  tcpaamodir 
(HHigh.  mi^ixnine.  vertigo,  aiid  fncnnl  iieuml^a.  it  iw  Rii|ijKis»*d  hy 
tumie  authorities  that  turgesceiiee  of  the  tiifi-rior  turbinated  body 
often  plays  an  iinpoitant  part  in  the  eauHatiun  uf  thcsg  disorders; 
but  utlier  fornin  of  liitra-naHal  disease  are  erpdited  rvith  a  similar 
jwwer  of  originating  nervous  syinpEoiiiJi. 

Coarse  and  Changes  Prodncei— Chi-onio  naso-pharynj^al  catarrh 
may  iTontiniie  for  inileiinite  periods,  and  is  liable  to  pradiiee  marked 
i-hangi':j  in  the  mmHjns  inemliiane.  Iti  one  elas**  of  cat^e;*.  hyper- 
tiYiphy  ia  tJie  prevailing- feature,  and  is  accompanied  by  polypoid 
out>;mwths  (gpt:  pai(e  2io).  In  children,  pniliferation  of  the 
wieiioid  tissue,  with  serious  conseq^ueuces  in  the  Ku^tadiiaii  iulx'S 
aud  trnipana.  U  a  comnion  reautt.  lu  aiiotlier  trlass  of  ca**es,  the 
miicon!*  membrane  becomes  atrophied,  the  nasal  cfivitiet*  are 
enlarged  an<i  contain  accnmulatiwniii  of  crui*ts  whicli  give  ri?e 
lo  au  offensive  oiloiir.  This  pn)ce3a  of  atrophy  sometime.^  follows 
the  opposite  condition,  in  which  sweiling  and  intiammatoiT 
thickening  c>f  the  mucous  uienihrane  have  l)een  prominent 
i^yuiptumt*.  Ulceration  is  another  foufenuentre  of  iiasiKpharyn- 
geal  catarrh,  and  is  often  seen  in  sypliilitie  cases.  It  may  Ije 
iTMifinerl  t-n  the  mtiroiit^  membrane,  or  extend  to  ihf  periosteum 
and  (he  Ixines.  producing  moiv  or  less  severe  caries  and  neuwsis. 
niese  pi-ocesses  are  always  accompanied  by  fcctid  discharges  I'roni 
tht*  noi«e.  and  ctften  rnuse  extensive  destruction  of  the  Hoft  part.s. 

The  ctuincclion  between  cln-ouic  niiso-pharnigeal  eatairh  and 
aural  disease  may  be  thus  descrll*ed.  The  Hwelling  of  the  mucous 
membrane  is  liable  to  extend  to  the  pharj-ngeal  openings  of  the 
tubi's.  which  may  also  be  otrhirK-d  by  masses  of  j*ecrelion:  the 
ratan-hal  process  may  extenri  to  the  uiiddle  ear  and  cause  deaf- 
iieHS.  subjective  auditory  symptoms,  and  pain.  In  addition  to 
these  causes,  the  tympanum  may  be  in<liivctly  aflectcil  by  loss 
uf  power  of  the  nniscidar  ajiparutmj  of  the  tube;  and  when  a 
catarrhal  condition  is  superadded,  tlic  difference  must  be  verj' 
c*>n*iderable,  inasmuch  aw  tlieiv  is  mtt  onh'  loss  <^f  power,  but 
^{Teator  difficulty  to  be  overcome.  Atrophy  of  the  muscles  wniild 
ap|ie&r  to  result  from  long-con  tinned,  catan-h. 

Treatment. — In  fh-aling  with  chronii*  nas.(»-phftryngeal  catarrh, 
Ihei-e  are  at  least  tlircc  objects  to  be  attaitiwl;  1,  i-euioval  of  the 
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excretion ;  2,  reitturntinn  of  tin*  innoous  membrane  to  a  norma) 
rondition;  U,  stimulatjuii  of  the  muscular  apparatus  uf  the  tubes. 
Uut  before  local  njt*asuri*s  .ire  eniplfiT,-ecI,  \t  is  necessary  to  ast'cp- 
Tain  whether  thert*  Ik-  any  i-tiiintitutional  dytwrasia  re<^uiriiig 
atteutiou.  Syphilis,  scrofula,  and  auannic  cunditions  mui<t  be 
dealt  with  by  appropnate  genemi  remedies,  without  which  local 
treatment  will  prove  unavailing.  Dyspepiiia  and  constipation 
mngt  also  not  be  overlooked. 

Removal  of  Secretion  is  best  effected  by  thoroughly  watlilnt^ 
out  the  naivis  with  an  alkaline  solution,  to  which  an  antiseptic  may 
be  at  !iine»  addefl  with  advantage.  It  ia  often  well  to  be^nn  with 
a  weak  Bolntion  (3 — 10  grains  to  the  ounce)  of  chloride  uf  ^Mliuni. 
to  which  may  be  adde<l  the  naine  (juantity  of  bicarbonate  of  aotXn 
fmd  iKirax.  and  two  or  thi-ee  tiniett  the  quantity  of  powdere*] 
white  sugar.  The  last  ingredient,  by  increaeing  the  specific 
jjravity  of  the  snlntion.  makes  it  h^ss  irritating,  and  at  the  same 
time  causes  it  1o  be  tiioiv  plea»iant  to  the  taste.  Chlorate  anti 
hicarbonale  of  potash  may  be  used  in  the  same  proportion  as 
chloride  of  Bodiiini.  In  some  caws  of  chi-onic  catarrJi,  menthol 
i?  of  service  al^er  the  scci-etiun  has  been  removed  by  an  alkaline 
lotion.  The  following  formula  is  suitable  for  its  application  in 
the  form  of  a  spray : — 

K  Menthol  gr.  o — lo.  Ol.  Adepsin.  Alb.  ad  Jj.  ft.  sol. 
tJrbantechitech  ivcomniendrf  e<jual  parts  of  milk  and  warm  water 
tobenB^  M  au  injection.  Astringents  arp  not  well  borne  by 
the  uflwil  mucous  niembrniie.  and  when  used  sliould  be  very  weak. 
AccoMiug  to  AN'emlt.  i^untt-d  by  l\»litzer,  Bolntions  of  alum  ar»'  to 
he  avoided,  inasmuch  as  permanent  loBa  of  wme]]  has  lieen  noticed 
ler  their  use.  Ai^  antisepi  jci*.  the  snipho-carboiale  of  zinc  (gr. 
•'1  to  J)-)'  **"''''.^'''<^  '*'""^  (K'"-  i  t"  5j-)'  »'i*^  ^C'ric  acid  (gr.  o  to 
Irr,  \b).  are  suitable  remedies,  and  as  a  titiniiilating  application 
^^loride  of  ammonium  (gr.  iij. — v.  to  ^.)  may  be  imployed.  When 
the  firciWiotiB  are  very  fccti*]  stronger  antiseptic  solutions,  such  as 
g^^i^  »c»t*'  4*"-  (T'**'"*  *<*  t^e  ounce,  or  Liq.  Potass.  l»ep- 
^  (HLv.— ."sv.  U}  Ij.)  may  lie  need. 
iLteff!^  number  of  medicinal  sulwtances  are  reconimL-nded  fur 
the  eondition  of  the  mucous  membrane.  With  ivganl 
^  H  01  list  be  snid  that  their  efficacy  varies  much  in 
^tbat  a  remedy  which  has  acted  very  benelicially 
pnrc  weless  iu  another.     Heni-e  tlie  nece-ssity  of 
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being  provided  witli  several  applieationa  M'hk'li  can  be  in*-i\  in 
i^ucce»!^iun  aa  re<|nire<1.  'Hie  ifinfdieji  in  <]uef>tion  may  be  nsed  in 
geveml  ways:  thus.  t4i  In-gin  with.  Ihey  may  he  applied  either  in 
liolntinn,  or  in  the  diy  stfttf  ns  fine  powders,  or  tw  ointments. 

Solationi  are  het*t.  applied  to  the  noite  and  nAt>o-pharyn.\  by 
ineaiia  of  a  spray  pi-oilncer.  and  tailing  that,  by  suifling  them 
thronph  tlie  nostriU  fruni  tlu-  hand  or  a  l^malI  vessel  niwlf  to 
til  tile  o]>f  ning.  1  nev<-r  reeoniniend  the  employment  ui'  a  n:i*4tl 
douche,  IjecamH*  ita  nee  in  liable  to  he  foUowed  by  acute  intlani- 
mation  of  the  middle   ear  cammed  by  stime  of  Tht-  lotion  having 


l-'lG.   7H. 
ijiiMti-K  Bau.  Snur  PwtiH'CUL 

)Ui8fied  along  the  KuBta«'hian  tube;  or  by  sevei-e  and  pewintent 
hfatlaehe.  eomtetpient  on  Home  of  tlie  fluid  having  forced  itti  way 
into  tiie  frontal  sinuses.  Il()fMia*tf  *  expt* nenoe  is  by  no  means  unique, 
and  yet  the  danj^ers  attending'  iht*  employment  of  thii*  inftrnment 
»p}>ear  lo  be  ooniparatively  unknown  or  disregarded.  IfaKpray- 
(MtNluoer  were  insufticifiit  tn  clear  im^pissattHl  mucus  fr^tm  the 
uoi-irilK  or  na*r>-phari'u.\.  there  would  be  ^rronnds  for  reaortiuj^  to 
another  metliofi ;  but  I  have  alwayi)  found  that  the  inBtrnment 
-howu  in  Viit.  78  accompbt-hed  all  it  was  intended  to  do.  At  my 
^^p^«Tion,  ilessi*s.  Mayer  and  Meltzer  made  tins  sjiray-pnKliiwu* 
with  only  one  ball,  which,  in  my  opinion,  is  moiv  nerviteablt*  lliaii 

*  Dr.  Racti^  {  0:*iiueji  of  tht  JCar,  p.  369)  Rives  a  lUt  of  lixtwo  casM  in  which 
iujonr  to  the  ear  molted  froin  the  Dse  of  >he  nauil  doiiche. 
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asimilai*  apparatus  fitted  n-itli  twn  ImlU.  In  (he  ease  of  the  latter, 
the  spray  cannot  be  readily  checked  if  the  patient  coughs,  or,  lor 
any  reason,  wishes  the  application  of  the  lotion  to  l>e  quickly 
stopped;  whereas  with  the  former,  the  strength  and  duration  ul 
each  jet  of  spray  can  be  accurately  regulated  by  the  force  naed  to 
cnnipress  tlie  single  ball. 

Although  disuppi'oving  of  thf  eiiiployniHut  of  ihe  nasal  douch« 
1  will  now  i-efer  t«  that  instrument,  and  ivpeat  the  precautions 
considered  neeessari'  h\*  those  who  advocate  it^  nse. 

The  Kaoal  Douche  ^va»  invented  l>y  Weber:  it  consist««  of  a 
jar,  ca]>ablc  o!  holding  a  pint  uf  Uuid.  antl  of  a  piece  of  india- 
rubber  tubing  Htted  at  one  end  with  an  olive-shaped  nose-piece. 
The  tube  acts  tm  a  syphon,  and  tlm  ves!*el  must  tlierefori?  b<? 
placed  on  a  liigber  level  thnu  the  patient's  head.  When  the 
tube  lit  exhausted  of  air,  a  ctmtinunns  How  take«  place :  the  noee- 
plece  is  jdaced  in  one  noi^tril.  and  wht^n  the  fluid  Touches  the 
upper  surface  of  the  soft  palate,  the  lattt-r  rif»e:*  and  cloaes  the 
pasi<age  into  the  throat ;  the  fluid  passes  round  the  septnm  and 
escapes  by  the  other  nostril,  thus  washing  out  the  naso-pharjnix. 
and  removing  niucuH  and  rrusts.  The  patient  siioul<l  l>e  diivcted 
to  breathe  t.|uietiy  through  the  mouth  while  the  douche  is  in  action. 

According  to  IVility.er.  the  following  precautions  are  necessarj' 
in  u.'iiug  the  douche.  First,  tlie  vesistd  containing  the  fluid  must 
not  Ix'  tiio  far  aljove  the  head,  and  tin-  flo«  shuuUi  be  occaaionally 
interrupted  by  pinching  the  t«l>e.  Secondly,  the  hew!  should  be 
kept  ereet,  directe<I  neither  fonvanls  nor  liackwanl!* ;  the  patient 
inu»t  breathe  through  the  mouth,  ami  it  will  aid  the  closure  of 
the  throat  if  he  keeps  pronouncing  the  vowel  sound  "ah." 
Thirdly,  if  one  nas-al  cavity  he  narrower  than  the  other,  the 
stream  must  be  directed  into  it.  I'tmrllily,  tepid,  non-irritating 
solutions  of  weak  strength  should  always  be  used.  Fit^hly,  if  on 
any  occasion  fluid  has  passed  iuto  the  niiildle  eai-,  the  douche 
must  be  laid  aside;  and  in  any  given  case,  befoiv  allowing  a 
patient  to  nse  it  himself,  it  is  necessaiy  that  he  should  be  fully 
couvei*sant  with  the  necessarj-  manipulations,  and  with  thest^ 
pi-ecautiona. 

The  solutions  most  often  used  in  this  manner  are  as  follows: — 
Solutions  of  Imric  acid  or  of  connnon  salt,  5 — lo  grains  to  the 
ounce.  Politzer  especially  reconunends  a  lO  per  t^nt.  solution 
of  acetate   of  alumina,   M'hlch   he   statt.-s   lias   proved    useful   in 


sewral  cases  in  vhich  othtr  reinedieH  tnilHl.  Stork  rec<»nnnend(< 
a  wtlulion  L-oiitaiiiiiig  a  ti-a-epoonlVil  lA'  a  mlxliuv  ut'  tlie  fuUowinjjf 
salt*  in  a  litre  of  water — the  sftLicylate,  bicarbonate,  and  chlorate 
of  sfidiuni.  of  each,  twpiity  part's. 

The  Syringe  ntronls  a  ^^uif  wliat  scaler  meaus  than  the  dundie 
of  appl,Nnng  soIutionH  which  may  be  required  t:0  be  injecti^l  into 
the  antprior  narpj*.  nr  into  thi*  naftc»-phamix.  For  the  fonner 
purjKise  ail  olivarj'  ni>se-pi«Te  in  recpiired.  and  the  nyriiiye  alumltl 
contain  not  more  than  two  ounces  of  ttuld ;  it  should  be  held 
horizontally,  and  the  fluid  j'hniild  h.*  dinvted  straight  bac^k wards*. 
When  it  is  wished  to  watih  out  the  naso-pharyiix  rfcounw  may 
be  hail  to  a  syringe  furnished  with  a  long  tubular  nozzle,  with  a 
curved  extremity,  ao  that  wlien  jiassM  thrnuj^h  the  mnntli.  the 
point  can  he  turned  upwards  l)ehind  the  suit  palate;  but.  an 
(trdiuaiy  s\Tiuu:e  used  througli  the  anterinr  nares  is  generally 
sufficient  to  remove  ail  secretion,  and.  moreover,  causes  tJie 
patient  less  dise«mifort.  When  the  )«i«t-nasal  syringe  is  userl 
the  head  shuuKl  Ije  directed  furwnrd.-*.  sn  that  the  6ui«l  maj 
HJ!oape  through  the  noetrils.  Only  a  slight  tbiiiotiiif  of  foitie 
inu!-t  be  used,  oa  there  is  some  danger  of  driving  the  solution  into 
the  tympanuui. 

When  it  seems  desirable  to  apply  n  solutlou  to  the  genei-nl 
Ftirface  of  the  iiiiiron.s  membrane  of  the  tuuc  aiid  iinMn-pli.-xrynx. 
Putitxer  I'etroniumnd.s  the  Uf>e  of  n  boat-ihaped  g'lass  vesKl,  by 
means  of  which  two  table-spotuifuls  of  tluid  can  he  jjourtnl  inln 
the  not^trils  when  the  head  is  iriolineil  bnokwards.  In  order  (a 
prevent  the  solution  fnini  escaping  into  the  lower  part,  of  the 
throat,  the  patient  slumld  bieatlu*  (juickly  through  the  luoulh 
while  it  is  being  ]Kiured  in  ;  when  the  fluid  is  felt  in  the  phar}aix, 
the  head  ninst  be  cpiiL-klv  bent  fiirvvardi*,  wi  that  escajie  may 
take  pliKV  thmugli  bntli  nustriU  :  lor  ihn  lUiid.  in  ctnisequeuce  of 
the  shutting-ofTof  the  lower  part  of  the  pharjnx.  will  have  passed 
into  the  other  half  of  the  n^tse.  To  ensufe  the  action  of  the 
reineily  upon  the  mucous  nienibmne.  ami  to  pivvenl  the  passage 
into  the  tynipanutu  of  any  that  may  renmin.  the  patient  should  be 
prohibited  fi-fiui  blowing  his  no^e  until  a  ipiai-tt-r  nf  an  lumr  has 
elajiited.  When  any  of  these  methods  is  practised  the  injected 
fluid  will  reach  the  pliaryngeal  orillce  of  the  rube,  and  is  liable  by 
attraction  to  pass  into  the  tube  itself,  and  thus  act  indirectly 
upon  the  tympanum. 
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Inhalation  is  another  method  of  applying  remerlies  to  the 
mu<-oiiH  nienibmne  of  the  now  and  na!*o-^har\nux.  a»<l  an 
ordinary  inhaler  with  an  india-nihlxT  ut^se-piece  fitleil  on  the 
moiith-piet'e  will  answer  the  purpose.  Steani  from  h(rf  water 
relieies  the  feeling  of  dryness  and  tightness  wliieh  sometimes 
accompanies  ehroniL*  catan-hii  wlien  secretion  is  vert'  scanty,  and 
it  also  softens  layei-s  and  pUigs  of  inspissate*!  pern'lion.  'Hie 
vftptiiir  of  cfiloruff,  of  amnioniiim  in  tlie  nascent  »X&U-  hatt  a  good 
effect  an  a  stimulant  when  the  mucous*  membrane  is  relaxed  and 
swollen.  Thei"e  are  many  difffrent  kinds  of  inhaleiiri  for  ^ue- 
ratinp  theBP  fumes — Bawdon's  mid  ficHlfrey's  may  be  menlionud 
aa  acting  efficiently.  Other  remedies  are  (1)  Creaeole,  need  as 
follows : — 11  Creasoti  TI1_S0,  ilaifiieslre  CarlH)natif  Ivevis  os«.. 
Aquam  ad  Jj.;  a  tMi-apooiifnl  to  he  added  to  a  pint  of  water  at 
14-0°  fur  each  iiihalntion.  (2)  Tindnr.  Benzoin.  Comp.,  a  tea- 
spoonful  lo  be  used  in  a  similar  manner,  and  it?  stimulating 
pi-upei-ties  may  be  increased  by  adding  TI|,v.  01.  Pini  Sylvestris 
to  eat^h  ;^j.  As  a  nioiv  Kttmulating  remwly.  tlie  following  may 
be  emplo}'ed  : — H  *^'-  Pini  Sylvestrig  111.40.  Magnee.  Carbonat. 
I>evis  gr.  20 ;  Spirit.  L'amphorjB  V[iO,  Aqnam  «1  Jj.  '^ 
iea-siK)onful  to  hv  addml  lo  a  pint  tif  water  at  110"  for  each 
inhalation. 

Application  of  Ointments. — Henifdit's  ran  also  be  applied  to 
the  iiasnl  mucous  iiu-iiiln-nnt'  in  the  form  of  ointment,  and  it  is 
sometimes  d»»sirable  to  apply  them  in  this  maimer  after  the  use  of 
the  douche.  'Hie  lioric  arid  ointment  irt  antist^ptic  fuid  sedative  in 
its  at-'tion,  and  relieves  irritation  in  cases  of  snbacnle  and  chronic 
I'atai'rhv  and  menthol  3«». — i^j.,  mixed  with  oil  of  sweet  almonds 
5).,  is  also  sometimes  of  use.  When  excessive  secretion  i^  a 
prominent  symptom,  belladonna  ointment  is  useful,  and  a  nioiv 
tflicacious  preparatiim  is  eomposed  as  follows: — ft  Liq.  Arroplnro 
Snlphat.  5ss, — rj. ;  Vaselini  ^.  When  diynessof  the  membrane 
is  a  marked  s\Tnptom.  the  following  will  relieve  discomfort:- — 
H  Eucalypti  Olfi  T-,}..  Vaselini  Jj.  An  ointment  containing  five 
graijis  of  hydroclilurale  of  cocaine  to  the  ounce  will  prove  serrica- 
oble  when  the  inucons  membrane  is  hypera>mic.  ivlaxed.  and 
swollen.  In  some  cases  in  whi*;h  abrasions  or  nUvmtions  exist, 
an  ointment  containing  live  to  ten  grains  of  iwloform  to  ui 
ounce  of  vaseline  is  a  suitable  applicjil  Ion.  Tliis  nintnient  may  be 
applied  to  syphilitic  nlct-ration,  and  may  be  replaced  after  a  time 
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hy  the  weak  nitrate  of  mercun,*  oiiitminiit,  I'ui-tlier  diluted  with 
four  or  wjc  part.^  of  ra»eliiti*. 

If  tht*  I'atarrlia!  comlition  of  the  m*^  and  phannx  pnivi*  vt»n- 
oltetiiiAte.  and  iinftHeclt'd  bv  the  remedies  just  tk-scriltt-d,  Pulitzer 
recommends  the  application  uf  a  concentrnttNl  flohition  of  nitrate 
of  aiU-er  (I — 10).  ThiB  acta  as  a  strong  nauterant  to  the  mncnuK 
nu^nibraue :  it  can  be  applied  to  the  diseased  poi-tinng  by  meaiii* 
of  a  eaniel-hair  brush,  or  on  a  piece  of  ab:M>rbent  wool.  When 
the  mendirane  is  extensively  affected,  anti  (he  nwelUng  obstnicl-s 
the  no^^-,  a  ball  of  cottou-nool.  as  lai'ge  as  a  hn/.el-nut,  and 
BaturnTed  witli  the  golntion,  may  Iw  pushed  hm  far  a*  i>o8sible  into 
each  nostril  by  means  of  a  pair  of  forceps,  and  the  nose  then 
plugged  with  dry  wa'hMiig.  The  liead  h  inclined  backwai'ds. 
and  the  solution  s(p»eezefl  out  of  tlie  cotTon-wrioI  by  Poniprei»in(f 
ibe  nose  with  the  tliunib  and  foivfinger;  by  this  means  the  fluid 
is  brought  into  contact  with  a  lar}^  portion  of  the  mucous  mem- 
brane. AHer  iJie  cotton>wrK>l  Una  been  renmvetl.  the  skin  about 
the  noetriU  «ihould  be  washed  with  a  weak  solution  of  iodide  of 
potassium. 

The  application  of  a  stnmg  milidinn  of  uftrate  of  silver  causes 
A  seven'  btuning  pain  and  incivased  secretion.  If  the  action  be 
\*pry  severe,  it  should  be  nentralisetl  by  injecting  tepid  water,  or 
a  weak  eolntion  of  common  salt.  Polit/.er  states  that  the  tivat^ 
ment  is  often  followed  by  rapid  improvement ;  the  breathing 
through  the  nose  liecomes  freer,  and  the  patient  feeU  much  more 
conifurtable.  Ilif  application  should  Ije  made  twice  or  three 
timers  a  week,  amt  may  have  to  be  repeated  as  many  as  ten  times. 
If  it  be  desired  t-o  apply  the  Rolution  to  the  n.-iso-pharjiix,  a 
bni?Ii  is  reipnrefl,  fixed  to  a  suitably  l>ent  handle,  lliis  can  be 
paMed  behind  the  soft  palate,  aiul  ap|)Ii('d  to  thi'  roof  and  walls 
of  the  naso-phariiTix.  In  cases  of  atrophic-  rhinitis,  a  fei>]ing  of 
dr^TieSs  at  the  }mck  of  tlie  throat  is  often  very  troublesome.  It 
may  be  relieved  by  the  application  of  a  >nlution  of  iodine  gr.  vj.. 
i'Miide  of  |>otai<sinni  gi".  xij.,  in  glycerin*'  '^■>g. 

Iniofflatioii  i^  anntliiT  method  of  applying  remedien  to  tht» 
nt<»e  and  uastt-pharynx.  Ven'  fine  iKJwd'M^-  an'  recjiiiivtl,  and 
only  :*mall  quantities  j^hould  Ix*  used  at  one  time.  Aa  but  little 
good  can  be  ejqiect-etl  from  the  patient's  attempti?  t«  "  Bnuff  up" 
powders,  a  proper  instrument  is  always  inecessary.  Kabierskif's 
iuAufflator  (Fig.  70)  is  a  good  apparatus.     It  works  best  \vhi.'n  the 
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powder  is  below  the  india-rubber  valve  in  the  centre  of  the  bottle. 
Rpfiides  Kftbierskie's  there  are  ^-arionH  other  forms  of  iusufflatoiv. 
by  means  uf  wliifh  the  powdere  can  be  intiMdnoe*!  into  the  n(.«^- 
or  thrftftt ;  but  with  these  instniment*  the  powder  is  not  so  evenly 
or  BO  finely  distribntefl  as  with  Kabierskie'a  in»tiifflator.  A  piece 
of  india-niblier  tiibinf^.  fumi!*hed  with  an  elastic  ball  at  one  end. 
and  a  norruwfr  tube  at  the  other,  is  suitable  for  most  cftse?.  The 
powder  is  intrndnced  through  an  opening  in  ilie  wall  of  the  tnbe. 
wliirh  isJ  the!i  closed  with  H  slide  or  tlie  linger.  Tulses  of 
(liflerent  curvatui'es  may  be  required  for  <3iflereut  cases ;  but  an 
instniinent  with  an  arm  ab^nl  half  an  inch  Innp,  lient  at  a  right 
angle  w*ith  the  titeui,  will  l}e  found  suitable  in  raotut  cafies  for 
applying  powders  to  the  nasn-plmn-nx. 

The  insufflation  may  l>e  made  through  the  nostrils,  whether 
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the  nose  or  the  nasti-phaiynx  lie  the  Keat  of  disease,  and  thi« 
nielhffll  is  especially  preferable  when  both  regions  are  affected; 
but  in  ttonie  eases,  when  the  ua^o-pharynx  alone  is  dis^eased.  it  h 
best  to  apply  the  remefly  directly  tn  that  region  through  the 
mouth.  lioric  acid  U  best  mixed  with  uxyc-Idoride  of  biitmnth 
or  ]((ugar  of  milk.  Grains  20  to  ^0  of  burtc  acid  to  2  drachms  of 
the  latter  make  a  t^uitahle  mixture.  Menthol  may  be  used  as 
follows: — Menthol,  grain  1.  oxychloride  of  bisnnith,  grains  2k 
powdered  starch,  grains  25.  lodofoi-m  may  be  mixed  with  half 
ils  weight  or  more  of  staivh,  or  added  to  the  mixture  of  boric 
acid  and  InsmutJi.  Hydituhlorate  of  ni(irj>liia  one-sixteenth  to 
one-eighth  of  a  gi-ain,  mixed  with  about  a  grain  of  starch,  is  uttefnl 
for  allaying  pain.  For  some  syphilitic  cases  sublimated  calomel  is 
Ferni-eable  when  blown  into  (he  nostrils  by  means  of  a  suitable 
appliance  (l'"ig.  80)  with  lamp  attached. 
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Suai  BoogiM. — There  is  yet  another  nay  of  applyinjif  remeflies 
to  the  nasal  mxicous  niembrane,  vix..  the  intrcwiurtion  oi'  lioiigiea, 
having  a  j^lat(.»-j;lycerino  basis,  with  whicli  tho  drviff  is  incoipo- 
ratetl.  lotlofurni  (gr.  } — ^),  t'arbolie  acid  (^r.  ^).  hy<lr(>chliiral*» 
of  cocaine  (gr.  i),  sulphate  (if  copper  (yr.  -^jf).  am!  nulphat+'  uf 
zinr  (gr.  •^)  caji  be  applied  in  this  tnauner.  As  the  liasis 
gra<3nally  liquefies,  the  at'tim]  of  the  remedy  is  maintained  for 
some  time.  'Hie  fli«i(Tvantaye  of  ihi^  nwde  of  tivatment  it*  that 
the  bougie,  when  partially  melted,  is  liable  to  slip  down  tlie 
pali'-ii('v  iliiYtfit  or  (lilt  of  the  anterior  opening  of  tlie  ncwtril. 

Cauterisation. — When  the  mucnii.^*  membrane  is  much  swollen. 
and  ordinary  tivatment  has  failed  to  produce  the  desired^  eifert, 
the  careful  application  of  the  j^alvano-cauterv  will  fsnmeHmefi 
prove  very  efficatrious.  The  extremity  of  the  elertiiMle  should  Iw* 
adapted  to  the  part  to  which  it  is  tfl  be  applied.  Sometimes  it  is 
deeirablt*  to  produce  a  somewhat  large  superSeial  slough,  but  more 
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^n  linear  cauterij-atiivn  will  produt-e  the  be!<t  effect.  The  use  of 
the  cautery  should  be  prcccdfit  by  the  application  of  a  solution 
of  cocaine  (10 — 20  per  cent.),  and  as  some  iiulividuals  are  easily 
affected  by  this  drug,  mul  a  feeling  of  falntness  in  consetpienre 
quickly  Bnpen-enes.  no  more  than  is  nccessan'  should  be  use^T. 
It  Is  sometimes  advisahle,  when  both  nustrils  require  to  be 
cauterised,  to  ansesthetise  one.  and  then  determine  whether  the 
other  shall  be  treated  at  that  interview  or  on  another  occasion. 
When  tliC  part  to  be  cantensed  in  within  view,  it  is  best  anajs- 
thetised  by  rubbing  it  witli  a  piece  of  absorbent  wool  twisted  on 
T4)  the  end  of  a  prttbe  anil  wetted  with  the  solution.  If  a  spray 
protlucer  is  used,  I  pix-fei'  one  niftde  of  vulcanite  (Fig.  53,  page 
120).  as  this  matenal  is  not  actetl  upon  by  the  drag.  Before 
applying  cocain**,  the  part  lu  be  cauterised  must  be  carefully 
iletermiued.  because  the  su'L-lling  of  the  lissui's  will  disappear  as 
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aooii  B«  the  drug  takes  effect.  Findmff  that  Schech's  cautery 
handle  was  tVefjUently  getting  out  ol'  onler,  f  liad  a  handle  nt.ide, 
Fip.  81,  with  the  connections  on  the  surlaw.  and  the  movable 
|H)lp  armngwl  as  a  long  Bpring.  so  that  it  i»uld  Ii*-  iTi^ily 
depressed. 

Beluiv  iLsing  the  cautery,  the  anterior  oriiiee  uf  tlie  nostril 
flhonld  hti  dilated  vvitli  n  Apecuhnn  having  ^rilid  hiailes,  in  order 
to  preH!)  auide  the  iiairs  ui^tially  t'otnul  in  that  i-e^ion  in  adults. 
Should  it  be  necc*sarj'  to  introduce  the  cauteiT  into  tJie  uaso- 
pharynx.  the  soft  palate  should  he  previonsly  panited  with  a 
dilution  nf  coc-aine,  and.  when  ana?8thetit»ed,  held  forward  by 
means  of  a  soft  palat**  tractor.  The  danger  of  inflammation 
extending  ai«'jn<f  the  Kustachian  tnlw  and  pit^ducing  suppuration 
in  the  middle  ear  inu!»t  not    be   fornotteu.      When  cautfrisinir  a 
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nostril,  care  is  ueoeaaary  to  pruveufc  two  opposite  parts  of  the 
cavity  Ufin^  toncInHl  with  tho  eleeti-tile.  because  if  Wh  jdirfarfs 
have  been  biinie<l,  they  are  liable  to  unite  when  lliey  come  in 
apposition,  an  a  result  uf  the  swelling  of  the  tissues  which  always 
follows  the  operation.  It  ie  uisnally  advisable  t^i  wait  about  a 
foilnijrht  before  again  applying  the  cautery.  »o  as  to  allow  all 
inHammatory  swelling  to  (*ub»ide  and  healing  to  lie  thoroughly 
completed. 

As  subBtitutes  for  (lie  galvano-cautery,  various  chemical 
agf-nta  are  available  fur  the  deatniction  of  hyperti\iplue<i  por- 
tiona  of  the  miiooua  membrane,  but  the  objection  to  their  nae 
is  that  their  action  t:annot  be  precim-ly  limited.  Tlw  most 
trfficacious  of  these  are:  chromic  acid,  gWria!  acetic  acid,  nitrate 
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•f  «ilver.  chloride  of  zinc  (a  concentrated  solution),  and  nitrate 
gf  inercniy.  If  a  pn>per  clironiic  acid  carrier  (Fig.  82),  is  not. 
01  hftml.  a  silver  probe,  grooved  near  its  up(>.x,  is  a  amvenient 
inslnuneut  for  applying  this  remedy,  and  al&o  nitrate  of  silver. 
WhiUx  the  application  is  Wing  made,  the  mnttril  t«hould  be 
kvpl  dilated  by  means  of  a  epeculum.  A  solution  of  cocaine 
dioald  be  previously  applied,  and  after  the  cautoneation  (with 
dtranuc  acid)  baa  been  effected,  it  is  well  to  use  the  epray- 
apparatna  with  a  etrong  Btilntion  of  1>icarb(inat«  of  soda.  Tim 
laid  cattsUce.  according  to  theii*  nature,  may  be  applied  on  a  small 
giuBnr  camel-hair  bmsh,  or  on  a  strip  of  cane  having  one  end 
digfaUr  cmshed.  &o  oa  to  be  capable  of  taking  up  a  i^mall  amount 
of  ftuid,  provided  the  chromic  acid  carrier.  Fig.  82,  is  unsuitable  for 
Uu>  parpoee.  Before  the  application,  any  superBuous  liquid  should 
be  nsDOTed  with  a  piece  uf  alisorbent  wfwl  or  blotting-paper. 
VariooB  mod iii cations  of  the  instruments  will  be  required  when 
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the  naaivpharj'nx  is  especially  affected.  When  the  mucous  mem* 
Uanr  w  much  swollen,  especially  ni  the  neighbourhood  of  the 
pharyiigeAl  orifices  of  the  tulx-j*.  Pulitzer  recommends  circum- 
«rTih?«l  canterii^tion  of  the  latter  parts.  He  \mm  for  this 
purpikM!  a  lorgtf  .slightly  rurved  vulcanite  catheter,  contaiiiiug 
ja  loag  wire,  the  extremity  of  which  carries  a  little  ball  of" 
mtnte  of  silver.  This  lntt*?r  ie  withdrawn  within  the  catheter 
whea  the  imtrutnent  is  introduced,  mid  is  pucihed  out  when  the^ 
fstremity  is  in  contact  with  the  part*  near  the  orifice  of  the  tube, 
is  att^mplidhed  by  mo\-ing  the  catheter  in  various 
id  the  caiwtic  is  Ut  Ije  withdrawn  before  removal. 
When  onena  exitita.  the  free  use  of  an  alkaline  lotion  0114"  the 
iippticaijon  ut  antiseptic  remedies  are  necessary  parts  of  the- 
it.  By  means  of  the  former,  masses  of  inspissated* 
«cTction  and  crotta  ore  n»mo%*ed,  and  deodorants  are  required: 
to  destroy  the  firtor.  Benefit  may  also  be  derived  frottt  the- 
ialulsnon  tbruugh  the  noMtrils  of  indiscd  spray  from  a  Siegle'rt 
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appamtiis,  or  of  iodine  Tapour.  a  few  drops  of  Tinct.  lodi  bein^ 
plncwl  in  a  suitable  inhaler  filled  with  warm  wal«r. 

JSome  authorities  strongly  recommend  Gottst^in's  mrthod  of 
treating  ozEena.  This  consists  in  the  introduction  into  the 
iKwtrila  (tf  plugs  of  wadding,  either  diy  or  moistened  with 
glycerine,  and  about  two  inches  in  length.  These  are  allowetl 
to  remain  in  position  for  several  hours,  or  even  for  an  entire  day. 
Tlie  wadding  abtwrbs  the  secretion  and  prevents  the  formation 
of  crusts,  and  the  odour  is  more  or  less  diminislied.  This  plan 
ia  of  course  to  be  regarded  as  only  a  palliative  measure.  It  may  be 
advantageously  combined  with  insufflations  of  powdeiTd  boric 
acid  diluted  with  oxychloride  of  bismuth  or  of  aristol.  ITie 
pings  of  wadding  are  changed  twice  or  three  times  a  day,  and 
the  remedies  are  blown  into  the  nostrils  before  tlie  wadding  is 
replaced.  The  npplirAtion  of  the  electro-cauterj*  is  at  times 
belief!  cjial. 

For  syphilitic  ozssna  special  treatment  will,  of  conrse,  be 
required,  and  the  calomel  fumi^ator  (Fig.  80)  directed  to  the 
nasal  tyivities  will  be  the  most  suitable  method.  The  action  of 
tlie  mercury  must  be  carefnlly  wat<^hed,  especially  in  caw*  in 
which  there  are  signs  of  osseous  lesions.  Under  snch  circum- 
stnncea.  ii-oii  and  end-liver  tiil  will  probably  be  indicat<-d. 

Hypertrophy  of  the  Posterior  Extremity  of  the 
Inferior  Turbinated  Body.— The  posterior  extremity  of  the 
iufi-riur  turbiiiatvd  liody  is  suinetimes  eouBiderably  hypeitrophied. 
There  is  no  distinct  pedunculated  tumour,  and  the  growth 
uppenrs  to  be  due  to  hyperplasia  of  connective  tissue,  infiltration 
with  lymphoid  cells,  and  formation  of  new  vest^els.  It  more  or 
l6M  resembles  a  raspberry  in  appearance,  and  may  attain  a  con- 
aiderable  size,  filling  np  the  choana  and  reaching  the  pharyngeal 
orifice  of  the  Eustacliiati  tube. 

This  enlargement  is  best  removed  by  means  of  a  wire  snare, 
which  can  be  worked  with  one  hand,  and  as  the  region  is  sensitive 
an  anapsthetic  is  desirable.  Xiti-ous  oxide  giiji  with  the  addition 
i.f  a  little  ether  is  the  most  suitable,  but  cocaine  maybe  employed. 
The  drawback  to  the  use  of  the  latter  is  the  contracticm  it  pTwduces 
iif  the  tisanes  with  which  it  is  brought  in  TOiitact.  Tlie  ptwteriw 
auriftwjof  the  soit  palate  should  be  anafsthelised  as  well  as  the 
MuaM-il.  The  insti-umcnt  which  I  use  for  these  cases  is  my  modifi- 
ratiuu  of  Hir  MoreU  ilackenzie's  nasal  snare  (gee  Fig.  63^  p.  260> 
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The  oper&tion  should  be  performed  08  follows  : — A  wire  lonp  plftced 
wrtically  shotild  be  pasiied  thruu{;li  the  nostril,  and  the  fnrefinger 
of  thi»  left  hand  then  introdurcd  into  the  nnso-phaiynx.     The  loop 

>  should  then  be  preswd  oiilwiirds  a**  far  an  pngsible  by  this  linger 
whilst  it  is  bi'uig  I  Ight^ned.  and  the  Ii^t-pertruphied  tissue  will  be 
frit  to  beconir*  tense  if  it  has  been  caught  in  the  snai-e.  The 
loop  glinnld  not  \>^  tiphtenefl  Too  fpiickly,  a?  oerasionally  tree 
tticuHirrliagL-  folUiw:*  nnnoval.  When  the  extrnnity  of  eaeli 
inferior  tnrbinated  body  it*  enlarged,  both  should  be  removed  at 
thr  same  o{>eration.  It  is  Het^irable  to  have  two,  if  not  tliree, 
fiiuirea  at  tuuid.  60  that  time  may  nut  l>e  lost  in  remaking  a  luup 
if  the  hypertrftphied  tissue  is  not  at  once  seisted.  Knr  a  few  days 
after  the  operation  it  is  well  to  spray  tlu-ough  the  noi-trils 
ocaisioually   a  iioUition  of  boric  acid,  live  to  ten  grains  to  the 

lovaoe. 

treatment  of  Nasal  Polypus.— When  a  poIr])u^  t-xists 

in  cmijunt-ti<in  witJi  <-atarrh  or  rhnmie  ^up])urative  intiannnattun 
of  the  middle  ear.  it  is  especiaUy  desirable  to  remove  it  without 
<l«Ifty.  In  all  cases  cocaine  (o — 10  per  cent,  ealntion)  should  be 
ifiplipfl  either  by  means  of  a  spray-producer  or  on  alworlient 
wool ;  the  latter  nietlu'd  is  convenient  wlieu  tlic  polypus  h  bumll 
or  the  part  to  be  anffi-sthetii^ed  can  be  easily  reached.  In  some 
fiA^'en  or  twenly  fier  cent,  solution  of  cocaine  ii*  preferable. 
as  the  partti  aiv  insensible,  a  giKxl  light  should  be 
rcBectvd  into  the  nostril  and  a  loop  of  wiiv  sufficiently  large  to 
(•^Bsily  over  the  poh-pns  to  he  removed,  should  be  tritrodnced 
IS  of  a  snart'  (Fig.  83),  and  worked  gently  Lackwaivls  and 
fnnr«rds,  whilst  it  is  being  raised  to  the  attachment  of  the  pedicle 
In  the  part  from  which  it  in  growing.  Tlu*  loop  should  then  be 
inrefnlly  cttutract*:d  until  it  closely  embraces  the  ptHlicle  at  iU 
<«rigin,  when  it  should  l>e  further  tightened  until  the  pedicle  is 
*^erwJ.  When  moi*  than  one  polypus  exists,  each  must  be 
iwnoved  separately  as  alw>ve  described.  It  often  hap]M>ns.  after  a 
ocKiril  has  ajtiiaivntly  U-en  clemt-il,  that  in  the  course  of  a  day  or 
t»  other  polypi  make  their  appi*nraiice.  lliese  proi^ably  have  been 
w*dpwl  by  the  piilyjiiis  whit  h  ha*  been  removed  into  a  pwition  in 
which  they  couhl  not  be  seen,  and  on  its  pn-sstire  Wing  taken 
away,  they  have  gravitated  into  the  region  which  it  CK.*cupied. 
When  ft  pdyptis  is  att.'tche<l  far  back  in  the  nostril,  it  is  some- 
Umvs  neces&arii'  to  insert  the  left  foreiuiger  into  the  naao-pharnix 
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and  ptiBli  the  polypus  through  the  hxip  oC  the  snart*.  nuring 
Ihia  iiiaiiipulatioi].  flie  liiij^er  fhouhl  !«■  pnitt-rtcrl  with  the  imlia- 
rnbber  guaivl  (Fig.  12,  page  104). 

Aff^T  a  polypiirt  has  lif'cii  removed,  its  l>at*t*  nhould  W  ana»- 
thutisfcVwJtli  coi-aint'.  ami  thfii  d^'strcyfd  with  tht-  flLi-tro-^-outery 
to  preveut  its  recurrence.  As  a  rule,  thf  bleeding  which  is 
caused  by  the  operat  ion  obscuivs  more  or  less  a  view  of  the  parte, 
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Tkk  Al'Tbor'h  lltiblllCATloS  Of  8iK  MuRKi.i.  MjiOKi:>iiK'a  ff«fiki.  Snaui. 

T)m  ■niMllBaitJan  OooaifU  of  Um  rv(l«^t  Inn  ■<iaici<>ii» :— TIk'  (Ui)||i>  \.  to  |MTt  i-nl  tl»p  win  ip^Jlt^t 
(wMmI  rouiv<t  ttif  Mil*.  The  •lioulilrr  B  to  llie  pawl  C.  to  |>n-mil  Ih4-  UUrr  hrln|c  fnrrKi 
Mff  tlu  ndriial.  Thi*  crnM-fmr  H  altarlird  illrrr-lly  la  thr  aalp  to  j[U«  liii  mii  i1  PiilUnf 
power  wb«n  miulniM  Tlir  nn^w  B  C.i  ftx  rhe  rerolving  bun\  F  Id  iLi-  iwviu^ry  pnllMii. 
Tlu- •■loptiiH)  fil  tlip  iiuiVftMr  i-iiO  G  fillrd  At  ll>  rilr^inlty  ullti  ■  jtlti  wlikli  MTpKraltw  Uw 
tim»btM(i(  Uwluoptit  wirv.  Wltv-ti  ttia^n'l  (1  Ixtrntta  littilu^  liam-l  F  th««-ln-  b  iiiiwuund 
rnnn  tlie  sxlr  aud  tlw  bKi|)  refannnl,  Lhti«  aavftig  thr  llmr  ipa^nt  In  llttInK  uioUwr  win. 


and  therefore  the  cautenBation  in  beat  done  after  an  inter\'a)  of  a 
few  days  has  elapsed,  to  allow  the  subsidence  of  any  swelling  of 
the  tii!(!uei«  which  may  have  resulted  fnmi  the  irritation  of  the 
operatidii. 

Small  mnooaa  polypi  not  iufrei|«pntly  disappear  under  the 
stt-ady  xisi»  of  a  saturated  solutioji  of  ehruniic  acid ;  finely 
powdered  tannin  applied  daily  for  a  few  weeks  by  on  insufflator 
is  sometimes  employed  for  the  same  purpose.  Both  theai* 
methods,  however,  are  less  certain  and  sloMrer  in  their  action 
tlian  the  use  of  th«  eleclro-cauterv. 
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It  ift  a  matter  of  regret  that  some  surgeons — presumably 
udrat  admirent  of  one  or  more  of  the  eurgical  celebrities  who 
have  louy  siiiLv  pA8Sfd  away— siJU  adhiTe  to  thfir  primitive  and 
fiolent  roeUuid  of  t*-ftring  poljiii  troni  the  nostrils  with  funt'ps. 
In  olden  times.  thi»  painful  procetlure  was  unhappily  justifiable 
because  flu*  iVnnlal  uiirixtr  wax  unknown,  and  consequently  the 
Uvatmeut  of  Intra-iiusal  affectiuns  by  llu-  aid  of  ivfleuted  light 
could  not  be  practise<t.  At  tbe  pre&ent  day.  however,  a  surgeon's 
neglect  Hi  make  hiuieelf  t-fficient  with  this  iuBtrinnent  is  no 
e.\cudL'  for  a  metliod  of  operation  which  not  only  causes  un- 
ntCf«6ary  pain,  bnt  which,  in  many  ca^ei^.  is  less  ffticacious  than 
the  ivmoval  of  the  polypus  by  the  snare,  and  subsequent  destnio 
tkm  of  ilt<  attoi'Jiment  with  the  electro-cauteiy.  Mtn-euver,  tlio 
fimypd  never  obtains  a  result  which  the  enlpl^l)^nent  of  the 
homane  and  painless  methud  ulvocated  would  not  have  achieved. 
Still  morv  unp.'irdn liable  is  the  performance  of  an  operation  which 
nfiectti  the  cartiiagiuuus  portiuu  of  the  nostril,  iu  order  to  obtain 
a  better  view  of  the  gi'owth  and  facilitate  the  removal  of  a 
polypus  with  forceps  bet^use  it  has  reeurred  after  a  pnrtion  of  it 
had  been  evulsed  with  that  iustrunieut.  In  such  a  case  it  might 
have  been  foretold  before  the  first  operation  was  performed,  that 
rwTUrrence  would  take  place  unless  only  one  polypus  existed 
■Uacbed  by  a  narrow  pedicle,  and  the  operator  happened  to  seiice 
H  near  it«  ongiu. 

Not  only  does  the  attempted  removal  of  a  pol)-pus  with 
(Moepe  cause  unnecet«an'  piiin,  but  the  result  is  far  test;  certain 
tban  that  ubtained  by  the  use  of  a  snare  and  ttub^etjuent 
destroctaon  of  the  attachment  of  the  f^owth  with  the  electro- 
oauterj'.  Furthermore,  by  the  former  method  healthy  tissues 
and  structures  are  frequently  not  only  injured  but  even  torn 
away. 

Treatment  of  Enlarged  Tonsils.— U  has  been  prnviously 
mentiuneil  that  enlargement  ot  the  tunsils  and  granular  pha- 
rj-nptia  are  frequently  found  in  patients  who  are  eutfering 
from  middle-ear  catarrh ;  and  although  these  affections  canuot 
br  regarded  ae  direct  causes  of  this  complaint,  their  treatment 
snut  not  be  neglected,  as  the  presence  of  the  former  tends  to 
kwp  up  the  conditions  which  immediately  produce  it,  and  the 
U'  it  t\i.<vi-  not  always  have  this  eH'ect,  is  nererthelens 
by  changes  which  produce  this  result.     For  the  removal 
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- .  A.  <-::::ieV  morlificatioii  of  Miysick's 

■  ■    ■   --  -li'able  instfuinent.      It  is  uaiially 

—  -     -     —  ip  ::  is  important  that  the  tonsil. 

-i»":v  its  complete  removal,  should 

-   ...sr*ly  embracefl   by   the   ring.  1 

.--  1  ^t  of  five  sizes,  the  diameters 

■  ■•  "-.ioh  aiv  shown  at  Fig.  Bi.     When 

--i:::iir.   I   always   hold    the  tonsil- 

".;r  in  my  right  hand,  and  theivfoi-e 

~~  \  -  \  pair  of  each  size,  because  it  is 

.  --7  ror  the  blade  to  W  held  towards 

-e^ial    line,  so  that  the  flat  and 

■:■  vable  portion  of  the  instrnment 

i  ■  V  in  contact  with  the  pillars  of 

•     r.Hices.     Fig.  85  represents  a  ton- 

~"  ~     rome  for  the  i-enioval   of  the  right 

■    ^;".and  the  dotted  handle  as  attaehed 

T-ie  instrument    represents    a   toii- 

-.     :oine  for  the  left  tonsil,  but  placed 

^.•s^ie    down.       The    fork    which    is 

,i*-.wiied    to    some    forms    of    tonsillii- 

,^  ::;e   is    unnecessary,    and,   moi-eover. 

>  "iable    to   cause   injuiy  to  the  soft 

-4.:ftre   or    other  parts,    if  the  patient 

"-KSt;?  the  introduction  of  the  instru- 

It  is  inexpedient  to  remove  tonsils 

li.            _  »t;'st  they  are  inflamed,  and  atter  an 

!'.y  ■A^-fc'k  of  tonsillitis,  it  is  advisable  to 

""  •:*;:   until    they    have   resumed   their 

aj,(]  ];.  -^  riial  condition  before  the  operation 

f;,\v  ,]..  >  -.tiidertaken ;     in   some   cases   it   is 

f|],.  I  ,  -Arable  for  an  astringent  to  be  ap- 

(,pj.,..,;  >:i\l  daily  for  a  week   or  ten    days 

^,  ,  »iV!V  they  are  excised.     In  cases  of 

fjt(,a(lv  ^  Tftilis.    it    is   liest    to  postpone   the 

pf,\V(l,.,                   "  ^itf.n'ol  of  tonsils   until  tlie   mucous 

jij    f;,,|,.  ^^  "wM  the  mouth  and    fauces,    uidess 


,j,t.th,„:  .^'i:  require  the  tonsils  to  be  excised 

t]\tiu  T I  ^    M,  (fctfr    case,    too    much    caw    caimot 
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be  exercised  in  thoroughly   disinfecting    the  instruments  after 
tise, 

I  am  Btrongly  of  opinion  that  a  gpneral  anajathetic  ahonld  not 
be  admin isteitjd  for  tluB  operation,  as  1  consider  it  is  not  only 
unnecessan.'  but  entails  needless  complications,  and  also  introduces 
ft  powible  source  of  dnnger.  When  properly  performed,  the 
removal  of  tonaila  is  almost  painless,  provicled  the  guiUotineB 
are  in  good  condition.     In  the  case  of  adult«  and  some  childreu, 


\ 
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the  fauces  may  be  sprayi^d  witli  a  2 — 5  per  cent,  solution  of 
cocaine  a  few  minutes  Iwfore  the  operation  is  begun,  but  in  young 
anil  nervoup  children  this  drug  is  best  dispensed  with,  as  its 
application  and  the  pecwliar  sensation  it  prwUiees  cause  as  much 
alarm  as  the  operation  itself.  Although  1  consider  the  use  of 
A  general  an»stheric  for  the  removal  of  tonsils  unnt'ceasary,  I  aro 
satisfied  that  it  is  essential  for  the  thorough  removal  of  post-nasal 
growths. 

For  the  operation,  the  patient  should  be  seat-ed  either  with 
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ht'g  back  to  the  window,  or  by  the  aide  of  a  powerful  lamp,  and 
it  is  desirablt;  to  protect  the  frout  of  his  ciothes  by  pinning  a 
towpl  round  his  neck.  The  surgeon  will  do  well  to  adopt  a 
i*iinil!ir  prei!autic»ii,  f.spwrially  in  the  ease  of  a  cliild.  One  assistaut. 
standing  behiiid  the  patient,  should  support,  his  head  by  allowing 
it  to  rest  a^inst  lii^  chest,  whilst  he  steadies  ir  laterally  by 
placing  a  hand  on  eaci  Hide,  and  he  should  put  the  second  linger  over 
the  region  of  the  tonsil  in  readiness  to  moke  preesnre  with  it 
whilst  the  tonsil  is  being  i*emoved.  In  the  case  of  a  child, 
anuther  a^^sititant  Mhoiild  sit  by  the  Bide  of  tJie  j>atient,  and  hold 
both  his  bauds,  to  prevent  him  from  dragging  the  tonsillotome 
from  his  month  during  tlie  operation.  The  muyeon.  wearing 
a  frontal  mirror  to  reflect  the  light  into  the  fauces,  should  seat 
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himself  in  front  of  the  patient,  taking  care  to  draw  his  chair 
against  tlie  patient's  legs  in  order  to  prevent  him  kicking.  As 
soon  as  the  tonsil  to  be  exciswl  has  been  well  illuminatetl,  the 
tonsillotome  shonhl  be  slipped  over  it ;  care  being  taken  not  to 
include  the  tip  of  the  uvula,  and  to  carry  the  stem  of  the  instrument 
as  tar  as  possible  fi-oni  the  mesial  line  (see  Fig.  87),  iH-fore  lite 
blade  is  driven  home  by  the  thumb  of  the  hand  which  is  holding 
the  tonsillotome.  The  object  of  thus  carrying  the  stem  of  (he 
instniment  away  from  the  mesial  line  is  to  en.*un'  the  removal 
of  the  whole  of  the  anterior  surface  of  the  tonsil,  the  external 
portion  of  wliieh  is  often  left  uncut  when  this  procedure  is 
omitted,  on  account  of  the  outer  portions  of  this  surface  of  the 
tonsil  lying  on  a  plane  external  to  the  corresponding  portion  of 


ENL^VIKiKI)  TONSIUS. 


265 


tiic  pusterior  surface.  Fig.  8t>  shuw;^  uu  t-iilurgecl  tousil  i-enioved 
from  A  man  aged  twenty-one  years,  and  well  illnstrates  the  con- 
dition usually  pivifent,  viz.,  tliaf.  only  a  portion  of  thi^  external 
enrface  of  an  enlarged  tonsil  is  altaeliMl  to  the  fauces. 

It  hai>  been  previously  mentionftl  that  in  order  to  ensni'e  the 
complete  removal  of  the  projecting  portion  of  a  tonsil,  it  shonid 
be  closely  einhraced  by  the  riiigH  of  the  tonsillotonie.  This 
cannot  be  do!»e  in  tlie  case  of  a  lai-ge  tonail,  unless  its  attachment 
(ns  shown  in  Fig.  8(>)  is  borne  in  mind.  Fig.  S7  showfi  dia- 
grammatically  the  positions  in  which  the  tonsillot-ouu'  should  be 
placed  for  the  operation  : — 1.  The  ring  below  the  tonsil,  :i.  The 
tonsillotonie  rai^d  until  ite  outer  br>rder  comes  in  contact  with 
the  lower  edge  of  tht;  attainment.  3.  The  toiisillotome  in  position 
_  for  excision.  The  dotted  liue  between  2  and  3  shows  the  com-se 
I    taken  by  the  upper  bonier  of  the  tonsillotome  between  the  second 
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DusHAM  aaowuM  tbe  Mxthod  or  Ammm  k  TomixorciMK. 


and  tiiiitl  positions,  the  lower  bonier  of  the  inBtnmients  at  thi« 
time  being  pivoted  at  «.  In  the  actual  application  of  a  tonsillo- 
tome  it  need  not  be  placed  in  the  poi*itioti8  shown  in  the  djaj^ram, 
as  it  is  onlv  necestiarv  to  tuni  the  lower  bonier  of  the  itistrumeut 
snfficiently  outwards  to  enable  the  pendent  portion  of  the  tonsil 
to  pass  through  thf*  ring. 

It  sometimes  happens,  when  tlie  blade  of  the  tonsillotome 
has  been  driven  home,  that  the  tonsil  is  still  held  to  the  fancos 
by  an  undivided  piore  of  mucous  nienibrnnc.  When  this  occurs, 
the  blade  whonld  he  kept  firmly  prejsne*!  against  tlie  further  side 
wf  the  ring,  and  the  tonsil  dragged  off  by  the  inde.\  finger  of  the 
band  which  is  not  holding  the  tonsiilotome.  It  is  a  mistake, 
when  this  happens,  to  withdraw  the  blafle  anrl  remove  the  ton- 
sillotume  from  the  mouth,  because  the  tonsil  is  then  left  hanging. 
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aiul  must  be  removed  with  scissors — a  procedure  often  difficult 
in  the  case  of  a  child. 

A\'Iieii  a  patient  will  not  open  his  mouth,  no  attempt  should 
be  made  to  force  the  jaws  apart  by  twisting  the  tonsillotome,  as 
the  teeth  are  liable  to  be  broken  or  loosened  by  this  method ; 
but  the  tonsillotome  should  be  held  horizontally,  and  slipped  as 
far  back  as  possible  into  the  pharj'nx.  This  causes  the  patient 
to  retch,  and  in  so  doing  he  opens  his  mouth  widely ;  the  tonsil- 
lotome should  then  be  quickly  slipped  into  petition,  and  the 
operation  performed. 

In  most  cases  merely  rinsing  the  mouth  with  cold  water  is 
sufficient  to  check  any  bleeding  which  may  follow  the  operation  ; 
but  sometimes  other  measures,  such  as  cold  or  the  application  of 
astringents,  are  required.  Ice  held  in  the  mouth  is  often  all  that 
is  necessary-,  and  it  is  preferable  to  an  stringent,  as  it  interferes 
less  with  the  healing  processes.  When,  however,  it  is  not  suffi- 
cient to  stop  the  bleeding,  astringents  should  be  used.  Tlie 
following  gargle  of  tannic  and  gallic  acids  in  the  Throat  Hospital 
Pharmacopoeia  is  very  useful  in  such  cases : — 

IJi  Tannic  acid,  3vj. 
Gallic  acid,  5ij. 
Water,  ^. 

Hub  the  acids  to  a  fine  powder,  and  mix  with  the  water. 

Direcfurtis. — T\\e  patient  should  be  directed  to  sip  the  mixture 
slowly,  or  hold  it  passively  in  the  mouth  till  the  hemorrhage  is 
stopped. 

When  the  bleeding  is  coming  fi-om  a  small  artery,  the  vessel 
dhouUl  l>e  squeezed  with  a  pair  of  torsion  forceps.  It  occasionally 
hapi^ns  that  severe  hEemorrhage  follows  the  operation,  and  the 
^x^nuuon  carotid  artery  has  been  tied,  in  order  to  arrest  it,  in  more 
th»n  one  case.  From  the  experience  which  I  have  gained  of 
tlu^*  oases  during  the  last  eighteen  years,  I  am  led  to  believe  that 
(hi:*  oiH'ration  is  unnecessary,  unless  a  large  vessel  has  been 
wv»wnde«l.    if  the    measure    is    adopted    which    I    am    about    to 

l  haw  successfully  used  it  when  cold,  pressure,  and  aetrin- 
^•«^Tv  iiH'huiing  iron.  ap])lied  in  the  ordinaiy  way,  were  useless 
V  .-VvV  the  M.-eding  ;  and  although  I  have  had  to  deal  with  some 
^,..*  .-wv^  *  *»a^'^'  "t-ver  known  it  to  fail. 
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To  Arreit  Severe  Hsemorrliage.  mix  togetht^r  tannic  ucidt 
3  parts  ;  gallic  acid.   I   pnit ;  and  add  a  few  drops  of  water. 

Then  knead  the  powder  until  it  in  a  kanl  mass,  and  fi-om  it 
lake  a  piece  sxiflicienl  to  form  a  hall  the  sixe  of  a  email  marble. 
Place  this  on  the  tbivfinger  of  the  hand,  corresponding;  to  the  siiie 
of  the  patient  from  which  the  hienion-hag-e  is  occurring,  and  by 
this  means  introduce  it  into  the  patient's  montli.  and  rub  it  Jirmhf 
against  the  biiu-^ling  surface,  making  counter  pi-esaure  witli  the 
palm  of  t-he  other  hand,  placed  on  the  side  of  the  head  over  the 
region  of  the  tonail. 

Note. — It  will  be  found,  on  continuing  to  kiieud  llie  powder, 
that  it  requires  lesB  wat^r  than  at  first  appeared  necessary  to 
make  it  into  a  muss,  ainl  it  \s  inipui'lant  to  hear  thii:^  in  mind, 
because  unless  only  a  few  drops  of  water  ai*e  added  tlie  mass  will 
be  too  soft  to  be  of  use,  as  the  saliva  or  blood  quickly  moistens  it 
when  intr<KlHced  into  the  mouth. 

It  ia  advisable  for  the  patient  to  suck  ice  for  several  hours 
after  tonsillotomy,  as  it  lessens  the  pain,  and  checks  any  tendency 
which  may  exist  for  the  neighbouring  tissues  to  become  inBanied. 
The  marshniallow  lozengen  of  the  Thnmt  Hospital  Pharmacopfida 
are  ugt'fid  in  the  case  of  children,  and  fur  adults  lln-  bisninth  and 
morphia  pastilles  of  the  same  Pharmacopoeia  are  often  of  service. 
In  spit*"  of  the  patient's  sucking  ice,  rpdenia  nt' tlie  poft  palate  and 
nvuia  sometimes  ensues,  and  I  have  known  acute  suppurative 
inflammation  of  the  middle  ear  to  follow  the  excision  of  the  tonsil 
on  the  same  side,  in  the  absence  of  any  apparent  ranse  for  this 
severe  inflannnation  following  the  operation.  When  (tKleiua  ot.vui's, 
the  application  of  ice  should  be  continued,  and  considerable  relief 
will  be  afforded,  and  the  duration  of  the  attjick  lessened,  if  the 
swollen  tissues  around  the  uvula  be  scarifie<i.  For  this  pm-pose  I 
use  tin*  instrument  shown  at  Kig.  88.  which  1  had  made  by 
Messrs.  Mayer  &  Meltzer,  to  fit  iuto  my  pocket  case.  Kach  of 
the  ends  A  has  a  T-sliaped  jiieLe  (d  and  a')  pi'ojecting  from  their 
inner  surface,  which  pass  through  the  apertui'es  {e  and  c'^  in  the 
blades  of  an  ordinary  pair  of  dissecting  forceps  U.  As  will  be 
in  the  figures,  the  top  of  the  T  in  A  and  C  is  at  a  right. 
•Slgle  to  the  blade  of  the  instrument,  which  must  therefore  l>o 
plac^  at  a  right  angle  to  the  forceps  in  order  to  allow  the  T-piece 
to  pass  through  the  aperture  c.  On  twisting  the  blade  A  to 
it«  position  shdwni   in  C,  the  pin  (f')  slips  iuto  the  liole  ('/),  and 
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hoUU  the  blade  B«:urely  in  p«>sition.  'Die  total  length  of  tlie 
instraiiieiit.  as  shown  at  C,  is  eight  inclies.  With  this  insrru- 
tiK-nt  rlip  lunila  is  eaeily  scarified,  as  it  is  piertwl  on  each  fiiele 
jsimiiltaiu'ously  l)y  tlte  poiul^J.  The  previous  application  ol'  a 
dilution  of  cocaine  makes  the  proce<lut*e  painless.  A  good  deal 
of  pain  ill  the  fauces  is  sometimes  exjierieucetl  during  the  act  uf 
swallowing  fc-r  a  day  «r  «o  after  the  tonsils  have  been  remiive*!, 
and  ill  I  ho  case  uf  delicate  children  it  may  bt;  advisable  to  adopt 
Aome  meosni-e  for  it*  relief. 


<sr 


Pig.  88. 

Thk  Avthak^  tTwu  Scampikk. 


The  following  simple  Method  foi  Believing  Odynphagia 

dvHt^n'es  to  be  better  kntnvii,  an  it  in  ajiplicable  t^i  all  rases 
whether  the  oan«e  be  malignant  disease,  ticarlet  fever,  diphtiieria, 
tonjullilis.  or  any  ulher  affection.  It  is  perfonned  as  follows:  — 
A  person  etandiiig  behind  tlic  patient.  wh<i  should  be  seated 
oa  *  chair  or  in  bed,  places  the  pahn  of  each  hand,  with  the 
^••jK"  fviutetl  dividlij  u^firanh,  over  the  ear  on  the  corresponding 
'  ^*K^  and  then  makes  (irm  pressure  towards  I  he  niesiial  line. 
*|V  ijnxiter  the  pressnre  the  greater  will  be  the  relief  from 
^  |«)n  during  swMllowin^. 

QnhBular  Pharyngitis*  is  ofren  found  a»!ociared  with 
4<«*Nitk  \fi  \\w  middle  ear,  and  when  tie  side  of  the  pharynx 
lili>i>W<  rtup  p08t««rior  pillars  is  involved,  it  is  especially  prone  to 

■•^m  AitaUft  Me  a  pAper  by  the  Aatbor,  Medical  Pnu  tuid  ^mittr. 
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kit'p  up  the  ear-raisehief  in  tht;  tMiri-eapandmg  eax:  ^Vhetl  the 
phon'nx  is  much  cougested,  it  is  well  to  dlreot  treatmeut  to  the 
mfarrli  of  that  re^on  which  pn)l»ably  coexists,  and  defer  the 
application  «f  thh  clwrti-o-caiitery  until  th»'  parts  have  aBsiimed  ft 
moiv  ht-nlthy  appearance. 

In  slight  cases,  the  application  of  a  weak  alkaline  lotion  to 
the  na«:»-phar}aix  hy  -prayinj^  iir  Rniffinp^  it  through  thp  nostrils 
limy  bi»  a  sufficient  h)ctil  nu-asure  Ut  ftfect  a  cm-e :  but  when  the 
atiection  has  existefl  for  some  time,  or  is  well  njarked,  it  is  best  at 
(jnce  l«  detitroy  the  hyjHrti-ophifd  tisitue  by  means  of  the  elt'Otro- 
cauten,".  In  the  tivatnieut  of  tliiti  diitease,  attentlun  innat  not  be 
<fin6nefl  to  the  pharynx,  as  the  condition  of  the  general  health  ia 
on  irajKirtant  factor  in  Us  catisatiun.  Although  many  case's  are 
the  ivsult  of  an  iiuprttper  use  of  the  voice,  tht-i-e  art-  nuinerona 
instances  in  which  the  affection  is  due  to  totally  different  cau.ses. 
Amon^fst  th*rse  may  be  nientimipd  residence  in  a  damp  climate, 
dyi^p^ia.  and  hepatic  derangement.  chi-oni(^  constipation,  or  any 
condition  which  tends  to  lonjif-coutinned  congestion  of  the 
pharynx.  Amongst  the  rases  due  to  an  improper  use  of  the 
ToiLv.  there  are  many  in  which  the  gpneral  disorder  intensifies 
the  local  tremble.  When  the  di^ea^e  U  estabUshf*!,  it  is  very 
difficnit  to  cure  if  the  general  health  is  also  impaired ;  and  in 
theae  cases  local  treatment,  even  by  the  cauteiy.  frefjuently  gives 
but  t^-mporaiy  i-elief.  Some  of  the  woi-st  instances  of  this 
ofTectioii  which  1  have  seen  have  occurred  in  women  who  were 
suffering  fnmi  an  uterine  deranpRment. 

In  cuse«'  of  chi-onic  middle-ear  catarrh,  associated  with  gi-anular 
pharyngitis,  the  increase  in  the  sjinptoms  during  damp  weather 
lit  probably  ]»artly  consequent  on  the  a;xgnivnted  ronditinn  nf 
the  granular  phaiyiigitis  which  has  rcMulttd  fiviui  tlie  climatic 
condition. 

A  10 — 20  per  cent.  (*olution  of  cocaint^  should  Im  applied  to 
the  granules  which  are  to  l>e  touched  with  the  cautery,  and  fop 
the  former  purpose  I  prefer  to  ii.«e  a  bnish  or  piece  of  absorbent 
wool  on  a  pnilw,  ratiier  than  a  spray-prodncer,  because  by  the 
former  methods  less  cocaint*  is  swallowed,  and  therefon>  there  is 
not  so  much  liability  tu  the  unpleasant  sensations  pixMluccd  by 
this  drug. 

Congetiitinti  of  t!ie  phaiynx  is  sometimes  partly  the  resnlfc 
fif  the  iiritation  pwduced  by  an  elongated  uvula,  and  when  this  is 
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of  the  disease  iu  eai-ly  life.  During  childliootl  this  lymphoid  tisRue 
W  very  easily  excit^rl  to  take  on  nctive  growth.  Similar  exai»ple»* 
are  seen  in  tiie  tonniU  and  oervical  ^laiidic.  The  amount  of  tissue 
tinHicioiit  to  cause  iivarked  a\Tuptonis  in  children  iniGcbt  prodxxce 
none  r>i  fwlulta.  T\\v  excessive  development  of  the  tiRaue  in 
queation  is  prohably  often  due  to  veiy  slight  catarrh  of  the  naeo- 
|ihHnnx.  It  may  he  priwhu-pd  hy  proUiii"^ed  tXHigeeition  of  this 
cavity,  and  hence  the  irequent  development  of  growths  after 
scarlet  fever,  ineasles.  and  whooping-rnu^h.  The  absorption  of 
septic  matter  by  Luschka's  tonsil  may  ao-oinit  for  the  fivqufiit 
occurrence  of  growths  atVr  the  two  fonner  diseaaea,  and  also  for 
their  o<:cuTrence  in  weakly  or  underfed  children,  who  jiass  niucli 
tinif  in  an  overcrowded  tichoul.  or  who  live  in  a  small  and  Imdiy 
ventilated  mom.  Sex  is  apparently  without  influfuce  in  the 
production  of  the  dl.'ieaae.  iler&liitj  is  a  donhtfiil  fm'tor.  it  I>eing 
far  more  probable  that  the  children  aifected  have  been  exposed  to 
siuniar  pi-cdisposiuy  conditimia  to  those  to  whi<:h  Iheir  parents 
weiv  snbjei^rted.  Struma  is  ^tiirl  tit  cause  These  prowths.  but 
Ihey  are  not  usually  accompanied  by  other  marked  aigns  of  the 
diathesis.  Tlie  ^mwflis  are  not  infrequently  as*CM!iat<Hl  with 
defomiities  of  the  thr^iat.  such  as  cleft  palalc. 

Tlie  Symptoms  'if  adenoid  growths  may  be  divided  into  two 
cla«se8 — subjective  and  objective.  The  }>Toniiiient  subjective  synip- 
toma  are  (1)  obrtniction  to  nasal  reiipi  rat  ion ;  breathing  through 
the  noyp  is  either  in]pn<;ifibU>  or  very  dilBcult.  In  the  latter  case, 
tiie  mouth  can  be  kept  ilosed,  but  only  for  a  time,  and  it  is  more 
convenient  to  keep  it  upcn.  Tlie  degree  of  obstniction  depends 
upoji  llie  sizf  and  position  of  the  t,'n)wths.  also  upiui  tlie  amount 
of  swelling  of  the  nuicouo  membrane  which  they  cause.  When 
an  infant  is  sulTfiing  fmm  poHt-nasal  gmwths  he  is  unable 
tu  suck  fur  more  than  a  sliurT  time,  atnl  Throws  the  teat  out  of  his 
nu.uth  frequently  in  order  to  breathe  more  freely.  (2)  Inability 
to  blow  fhf  uuHf  properly.  Tlie  rnmf  nf  this  symjitoni  is  easily 
intelligible:  air  cannot  be  driven  with  sufficient  foix-e  through  the 
naree,  8(»  as  to  expel  secrvtion.  (3)  'Ilie  patient  coitiplainn  of 
dryness  nfth.'  throa(  un  waking:  this  is  due  to  breathing  thixiugh 
th.'  motith.  the  nnjistim-  of  which  is  removed  hy  the  air.  f  J) 
Headache,  which  is  donhtleij»  due  to  the  pressure  or  tension 
<-auKed  by  tin-  gmwtJis  ujH>n  the  mucous  membrane,  closely 
ft-lhcrent  (o  the  htee  „f  ti,e  skull.     To  a  like  cause  may  be  due 
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the  ft^^liiig  (\)mijlainwl  of  by  many  patientH,  that  there  is  sonie- 
tbiiig  At  thf  bock  of  thf  throat,  which  no  attempts  can  n^movt;. 
Meyer  observed  that  this  pain  was  increaeefl  in  stmie  cast's  by 
digilnl  preKsnre  on  the  gi*<>wthfi ;  al«<i  that  it  wa**  sometimes 
continuous,  HumetimeH  reniittt^nt,  its  loirality  vannn^  in  diffenmt 
e»jfv».  (o)  Symptoms  referabU*  to  the  car,  viz..  dcainess,  eaiwiche, 
and  tinnitus. 

A  few  yeara  ago  Or.  Guye.*  of  Amsterdam,  drew  attention  to 
a  sympt<.'m  often  aswu'iate*!  with  ditwjrden*  of  the  not<e  and  atleiioid 
growths,  and  termed  by  him  a}iro««naf  or  iuability  to  fix  the 
attention  on  any  definite  more  nr  ]fsf  aliRtrnct  aulrjeot.  Most  t>f 
the  casott  obiferved  by  him  occurrt'd  aniony  boytt  or  young  men 
at  school  or  universities.  In  order  to  explain  this  symptom,  Dr. 
(iayp  p^iintfl  out  that  large  lymph-vessels  leave  the  cerebral  ca%*ity 
together  with  the  libres  of  tlu^  olfactory  nen*e.  Structural  changes 
in  the  nasal  mncous  membrane,  and  especially  such  as  exert 
pre«3ore  on  the  lymphaties.  will  pivvent  or  hinder  the  cuiTent 
of  the  lymph,  and  canse  retention  of  the  prndurt-i  of  mt'talKiliwm 
in  the  cerebral  tissues.  Presauiv  an  the  hnijjhatics  may  likewise 
be  caused  by  local  hypenemta.  due  to  reflex  action,  whiclii  may 

e  to  account  for  pnrox^'smal  attacks  of  ai>r<w»'xia. 

A  somewhat  lai*ge  pereent:^^  of  disonlers  of  the  middle  ear 
rusuli  from  adenoid  growths  of  the  naso-phannix.  The  catarrhal 
process  accompaimng  the  growths  is  ver\-  apt  to  extend  thrcmgli 
the  tubes,  especially  when  the  growths  are  situated  upon  Ihe 
lateral  walls,  close  to  the  phar\iigeal  opt>iiiiigs.  Both  ears  aiv  not 
always  equally  alfected ;  the  symptoms  may  (Jimiiiinh  or  even 
disappear  for  a  time.  Hie  process  in  the  uiiclclU:  cai*  i«  t-ither 
acute  or  chronic,  and  corresponds  with  the  int»-neity  of  the 
c^tuptoms.  Wlien  the  ear-compliL-ation  occnrw,  swelling  of  the 
mucous  membrane  of  the  Ku.*;tarhian  tubt^  and  interference  with 
the  iHLS.'Uige  of  air  to  the  tym|>annin  air  the  Hrst  cymptvin? ;  attei^ 
wards  the  mucous  membrane  of  the  tympanum  becomes  involved. 
The  patient  often  complains  of  auditory  Imllueinationi*  of  all  kinds, 
mich  tiii  ringing,  buzzing,  hununing,  antl  other  noises  in  the  eui-s ; 
sometimes  there  are  twinges  of  pain ;  range  and  shaipneaa  of 
au'liton'  penvptioii  iiv  iliminished. 

ObjectiTe  Symptoms.  —The  ]iatient  has  a  heavy  look,  and  appears 
(Inll  anfl  stupid  (Kig.  t«).  pag»'  276).  The  speech  isdecidedly  affected; 
•  Brit.  Jftrf.  JourH..  1980,  vol.  ii.  p.  700. 
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the  Mniiwl  nf'/i  h  stibstitiit^  for  that  nf  ^',  and  d  for  t.  In  some  lases 
tlie  nasal  smuiJs  cannot  lie  pixmouuei-d,  but  l>,  d,  and  I  arc  utifi^l 
instead.  The  alt^mtinn  in  the  voice  is  dne  partly  to  the  cloHun* 
of  the  noHi',  partly  to  alt*Tati«n  in  the  ii\nila.  and  diminution  of 
tlie  nastf-pharyngi-al  space.  Czerniafc  was  the  iii-st  to  fthow  tbi^ 
importance  of  the  uvula  in  the  foiinatiou  of  vowel-sounds.  He 
Ktatfd  that  when  these  are  nttered.  t-haiipes  take  plat'e  in  the 
<lirectiun  of  thf  velum,  and  then'loif  at  the  level  at  which  it 
otosefl  the  pharynx  above.  When  adenoid  growths  exist,  the 
velum  if*  often  thickened,  partly  in  ctmsequence  of  diftii»e  swelling 
of  the  follicular  glanIl^*  and  partly  from  (Ltlenia.     The  weak,  dull, 
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nionotouous  voice  is  mainly  due  to  the  impediment  to  free  move- 
ment, and  to  the  thickening  uf  the  velum.     After  removal  of  the 

jp^wths,  the  na.-al  twang  may  i'nui]»lete!v  disappear,  while  the 
otiipr  features  of  the  voice  reniain — pn^l^ably  as  a  residl  oC 
thickening  of  the  velmn.  As  a  matter  of  coui-se  these  growths 
interfen*  with  singing,  and  may  ivuder  it  i.|uit^  impossible.  In 
addition  t^)  the  mecham'cal  nbstructiou  which  they  cause,  there 
is  often  pai^sie  of  the  palatv,  due  to  the  clu-oniu  congestion  of 
the  jmlatiiie  glaudy  and  muscular  tit^sue.  In  ext.renie  degii-e*  of 
enfeebiement  of  the   muf(cle.«,  tbe  irnpainneiit  of  speech  closely 
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ftipfiiiiblea  that:  which  occiii-i*  m  patients  sufieriug  from  cleft 
palate. 

Other  pponiinpnt  sj-mptoni;'.  some  or  all  nf  which  may  he 
present  ftimrdiiig  to  th**  iicverity  »t"  the  caw.  aiv  : — Nuisy  ivspim- 
tion  when  awake,  snoring  and  sometimes  also  nmcous  dribhHnjf 
from  the  month  during  sleep;  the  lipa  prominent  and  expreesinn- 
leiw,  and  moving  feebly,  owing'  to  paiiial  aboUtioii  of  the  fnnetinna 
of  iJie  orhiii'iilaris  ori^.  bnci^al  respiration  heing  often  noticeable; 
the  nostrils  narrow,  and  the  ravities  of  the  nasal  fnsanp  i!l- 
de\*e!ope*l ;  ihe  ala?  of  the  nnwe  depreHsecl  at  th<'  jutietion  of  the 
superior  and  inferior  lateral  rai-tiloges;  distension  of  the  traus- 
rerse  nasal  vein,  catisefl  hy  obstniaHon  to  venous  outlet,  throngli 
dpheno-palatine  foramina  and  phaiyngi'ol  collatoralrt.  In  severu 
cases  the  patients  are  otten  pigeon-breasted  and  present  signs 
of  aniemia.  Nocturnal  incontinence  of  urine  is  someliines  found 
in  juitientj^,  especially  girln,  who  nrp  the  enhjects  of  adenoid 
growths. 

Dr.  William  Kohei'tson.  of  Xewt-astle-on-T^nie,  has  called 
attention  to  the  presence  or  past  existenee  of  adenoid  growths 
in  cases  of  inHammation  of  the  lymphatic  glands  in  the  neck,  and 
considers  the  latter  affection  to  lie  directly  dne  to  the  alwoi-piion 
of  septic  matter  iu  the  naso-phar\nx.  On  examining  the  throat 
the  hard  palate  is  seen  to  he  arched :  its  mucous  niembmne  and 
tliat  of  the  |K)8terior  wall  of  the  pharynx  are  ofren  swollen  and 
alnujst  (e<U-niatou>)  in  appearance.  The  growtlis  in  the  naso- 
pharynx spcri'te  a  tongh  nuiL-iiJi.  sumetimes  uf  greenish  colour. 
which  may  be  mixe<)  heiv  and  tbeiv  with  blood  ;  this  nniK  down 
the  posterior  wall  and  the  back  of  the  uvula.  In  adults  the 
,*ecretion  is  most  abundant  in  the  monuTig.  having  accumulated 
•ud  become  dry  during  the  night.  Kxpoi^ure  to  cold  caust^s 
increased  secretion,  which,  ii"  retained,  is  apt  to  become  offensive, 
afi  a  result  of  decuniposition.  The  aminmt,  c<dour,  and  con- 
sistence of  the  mucny  futntd  iu  the  pharynx  vaiy  in  diffeivut 
cases.  The  muorms  membrane,  as  a  mle,  is  deeper  in  colour  than 
normal ;  the  u\*nl(i  is  often  twisted  to  one  side.  ITie  back  of  the 
pharjTis  may  present  enlarged  glands  and  vessels,  pi-ojecting 
U-yond  the  surface  uf  the  mucous  menibi-ane.  I'hartjnffiiis  sicca 
may  be  found  in  cases  where  the  obstruction  affects  only  the 
uppt-r  and  tuiddle  meatuH.  The  laiynx  is  often  more  ur  less 
ci.tngested. 
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On  examining  the  ear  the  iiiemtraiiR  tympani  ia  generally 
Been  to  be  dull  and  dt-pi-essed.  olVii  to  an  extivme  degree ;  !hr 
bright  spot  is  either  diffused  nr  abfiont.  Tlie  membrane  w 
sometimes  rongPHted,  Hometimes  perforated;  nt<in'li(ea  is  not  un- 
common, and  the  eavity  of  the  tympanum  is  sometimets  oecupied 
by  granulatioui4.  Ttu*  Eustachian  tubes  are  generally  closed  to 
Valsalva's   inflation. 

Diagw»u- — In  manycaees  the  nepert  of  the  patient  is  sufficient 
to  ^•Ilabt^•  a  dia^nostis  to  \h-  made  ;  but  if  tht-re  is  a  doubt,  it  may 
he  ivnuivefi  by  examining  the  naso-phaiyiix  with  a  laiynj^eal 
mirror,  ur.  tailing'  that,  with  a  finger.  Di^ta)  examination  in 
sate,  L'osy.  and  praL-tit-able,  mid  requires  no  pivpamtion ;  it 
should  never  be  neglected  in  aiiy  case  at  all  suspieioufi.  It  ia 
necessary  to  jfuard  the  finger  fnim  injury  by  thi-  |»alient's 
teeth,  and  as  1  Ibnnd  the  jointed  metal-guard  iu  urdinanr  use 
unsuitable.  I  made  a  ^aixl  for  myself,  figures  an<l  description 
of  which  will  be  found  on  page  lOl.  Whilst  the  exannnation 
is  being  made  the  patient's  head  should  be  thrown  a  little  back- 
wards, and  sleailied  with  the  surgeon's  hand,  and  the  pattrnt 
should  bivathe  (juietly  and  deeply  through  the  month.  Tliis 
digital  exploration  is  practicable  in  ]>atient8  of  all  age8.  In 
till"  cast*  of  rliiltln-n.  and  in  ailults  with  small  growths,  not 
nnich  iuterR-ring  with  the  movementt?  of  the  velum,  the  Intror 
sometimes  approxinxates  to  the  posterior  wall  and  impetles  the 
pa.ssage  of  the  finger.  When  Ibis  oeeui-s  the  tip  of  the  finger 
should  Iw  placed  Iwhind  the  lower  part  of  the  posterior  pillar 
of  the  fauces  on  the  side  on  which  the  surgeon  is  standing, 
and  slipped  upwards  in  tlie  space  between  it  and  tjie  posterior 
wall  of  the  phaniix.  iJy  this  means  it  will  easily  pass  behind 
the  soft  palate.  Digital  exploration  infonns  na  a«  to  the  con- 
sistence, suse,  and  extent  of  the  growths,  which  are  more 
common  tlian  is  generally  supposed.  Some  amount  of  haemor- 
rhage nsually  follows  the  (examination. 

Inspection  with,  the  Mirror. — To  diminish  the  irritability  of 
the  tlmiat,  the  pai+  should  be  fii-st  spraved  or  painted  over 
with  a  solution  of  cocaine,  2 — 5  per  cent.,  accunliug  to  the  age 
of  the  patient.  The  mirror  should  then  be  passed  behind  the 
vtdura.  to  tbe  front  of  the  posterior  wall  of  the  pharjTix, 
which  should  not  be  touched :  it  is  then  carefully  tunied. 
depressed,  or  raised  so  as  to  get  a   view   of  the  whole   vpooe. 
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In  Bome  cases  it  is  necessary  to  depress  tht'  toiigiie.  but 
usually  tlie  examination  is  best  bome  when  this  is  not  done. 
By  gently  pulling  the  sort  paliite  t'orvMirrl  uith  a  traclttr  the 
whole  of  the  contents  of  the  nas.)-phamix  ean  t>e  eeeii.  But 
Uiia  instrument  is  not  well  tolerated  by  chi]dn>n.  If  gmw-ths 
are  present,  anil  deijend  frtmi  the  ruof  of  the  phanTix.  their  lower 
frwf  border  an<l  pctetcrior  surt'aue  are  all  that  can  be  seen.  A 
better  view  c-aii  lie  obtained  when  there  are  only  small  growths 
ou  the  roof  and  on  liie  posterior  wall.  In  adults  with  lar^e 
■growths,  and  in  children,  pi  laryngoscopy  often  partially  or 
completely  fails,  from  want  of  sufficient  ilhunination.  or  on 
account  of  the  narrowness  of  the  space  between  ^the  velum 
and  posterior  wall  of  the  pharynx.  Eidarged  tounils  usually 
prevent  a  j^ond  view  being  obtained.  When  the  nn.ial  favities 
are  very  lar^e,  it  is  sometimes  possible  to  see  the  uaso-jtharynx 
by  8imj>ly  lifting  up  the  fi])  of  the  no*ie,  Sueh  a  vii-w.  howt-vcr. 
can  be  obtaiuL'cl  only  in  verj-  rare  cases.  Zaulal's  naeo-pl laryngeal 
specQlmn  is  sometimes  useful,  but  difficnlties  in  passing  it  ore 
ofV-en  eiicountcnfl. 

Adenoid  growths  may    b»'   mislaki-n  for   nfitnii  {•oliji'l.  foUjyl 
tilliiuf    tJm  fiodtenoi'   iMWr*.    and    rt'h'O'flianjHijetU   aliec4:ii^.     Xasal 
pfilypi  are  generally  accomi>anied  by  nympTfims  of  nasal  catarrh, 
notations  of  fulnesB  antl  cltsconifort  in  tlie  nostril  and   snuffling 
spiral  ion.     The   senfe  nf  smell    is   rlt-adfiied,  atid   the    nostril 
may   become    completely   oltstructt-tl.       Polypi    ran    usually    be 
detected   on   loi^kiiig   int^>   ihe   noi*trili*.      Iln*   tumour   jiresentB 
A   nhiniug  surfaee.   ;iu(l    is   gnyi:*!!  or  gn-yiah-yelluw    in   ri'lour; 
on   touching   it   lightly  with   a  probe,  it  is  found   ru    Ik-  soft^ 
elastic,    and     movable  ;     tlits    la.st.    enndition     (ielinitelv    ilislin- 
^lisbes  it  fi-om  swollen  mucous  uienibnme.     When  the  piitient 
bLiws    hia    nose,  tbe    growth    is    forced    lower    down,      More 
or   less    of    the    tnniour    can    be    seen    with    a    niin'or    or   felt 
ou   digital  examination,   when    it   projects   thrrjugh   the  choana. 
Fihrons   polypi    cause    symptoms    of   obstniction    in   the  nose, 
and    epistaxis  is  not  nncommon.      T\\e   tumour   is   apt  to   pro- 
ject   into    the    phaiynx    as    a    hard,    rounded     nias>>.    ami    after^ 
wards  manifest*    its   pi-osenee  in  the  nostrils.      Such    a   growth 
usually   springs    from    the    roof  of    the    pharynx    and   of    the 
na^al    tbssa?,  or  from    the    inferior    tnrliinated    bone,    but    i^onie- 
times  from  the  whole    basilar  surface  uf  the  t>phenoid  uiul  occi- 
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|iilnl  bones.  The  lunutur  has  a  firai  cousistonct*.  aiid  n-lifii 
vi^ililc  IK  deiifter  and  more  opoqiie  thftn  a  mitcoiis  polyiJU*. 
11ii»  syniptoniw  of  rHtm-pharviifjpiil  al>»c*es»  arc  ?uflirifiilly  liis- 
tiucrive ;  the  postfrior  wall  itf  llit*  plmryiix  is  puahwl  furwartl 
l>y  a  collection  of  pus,  which  foitna  a  tense  elwHc  tnmoiir. 
Ujiually  Hurtiiatiii^  rliistim'tly  and  pituated  clns**  behind  the  soft. 
jialatf.  It  is  p-iH-rnlly  rau-siil  by  caricf*  tif  tIh*  wrlclsrue,  nr 
^iippumtion  of  lyni]ihatic  glands  at  the  back  of  the  palate,  lu 
wldttinn  in  pain  and  fevt-r.  tbeit-  is  more  ur  lens  dyspiitra  antl 
cough,  and  Cn-qucnt  choking  wiUHations.  The  rapid  oiist-t  of 
the  pymptomH  is  snAlcient  to  disringnish  them  from  those  of 
adenoid  j^rowths. 

Treatment. — It  h  nut  nt'treasaiy  to  opt-i-atc  when  tlie  growilia 
are  8(1  lew  and  so  snmll  that  they  produce  no  marked  symptoms. 
and  the  hearing  W  iniaffected ;  but  when  the  syniptuni^  become 
jn-onunent  an  oppratiun  is  imperative,  irrespectivp  of  the  age 
uf  the  patient.  1  have  ivnujvfd  gmwtlis  from  a  child  only 
four  monthe  old  who  was  nnable  to  suck  pi'wperly  on  account 
of  the  nasal  (ilwtniction.  Iliis  infant,  befon*  the  u]ieration.  used 
to  thixiw  the  teat  out  of  its  niontli  at  shoft  intei'vaU  in  oixler 
to  breathe.  Ir  lian  Ix^en  stated,  that  it  is  unueceasaiy  to  operate 
on  parients  whu  liave  passe^d  the  age  of  puberty,  on  acconnt  of 
tlie  reti-ogivasive  changes  which  are  taking  place  in  the  growth. 
This  new  is  erroneous,  because  as  long  as  the  abnoionat  con- 
ditions remain  which  the  g!t>wths  cause,  so  long  will  the 
iiUHchief  which  haa  Ik'en  pitKiuceil  progress.  I  liave  operated 
with  mai'ked  I>enefit  on  sevei'al  patients  of  more  than  twenty- 
one  yeans  nf  age.  Shnrtly  after  oi)erating  on  a  gentleman 
tweuty-^even  yeai-s  of  age,  he  tohl  nie  that  sini-e  the  operation 
his  voice  liiul  Ijeen  more  cleai'  than  he  ever  i-ecollecled  il  to 
luv0  been  pivviously,  and  that  for  the  first  time  in  his  life  he 
was  ex|>erieneing  th**  cnndort  of  being  able  to  breathe  thixnigh 
his  ntwe.  When  a  jmtient  has  enlarged  tonsils  as  wi-Ij  at*  po»(- 
iiasal  growths,  I  am  decidefUy  of  opinion  that  t^ie  tonsils  shoidd 
l>e  ivni(»v**<l  previously  to  the  gn)(vths,  and  witlioiit  a  general 
anfesthetic  being  a<{inimslercd.  {Sv:  pagi-  20-3.)  FurtheniKiiv. 
if  the  two  operations  hare  to  be  performed  at  oue  iiiterx-iew, 
thai  the  ann»«thetir  should  not  Ix'  administered  for  the  removal 
of  the  growths  inttil  the  har-moiThagi-  coubequeut  on  the  tonsil- 
lotomy has  practically  reaaefl.     It  is  my  custom,  wheu  possible. 
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(irat  tti  ivmOTf  tlit*  touaiU.  and  i>ii  a  Hub^queut  uomsion  to 
lAkf  away  tiie  growths.  An  mutwtlu'tic  hHouM  always  l)e- 
f^ren.  ».■»  the  (iperation  is  Boniewhai  paiiil'ul,  an<l  cliiMrt'n 
are  naturally  alanufcl  at  \hv  sight  of  the  bUiid.  Owing 
to  tile  frequency  with  which  this  disease  occurs,  a  large 
number  of  p&tient«  have  to  he  operatc-d  upon  at  howpitals, 
and  on  account  of  the  time  oc-rnpied  by  the  adininittti'ntiun  of 
the  anfe&theticii.  there  is  a  tendency  amongst  sume  snrgt-onti  t<> 
remove  the  grow*th8  without  tlie  patient  lieinp  auEestlietised. 
If  the  object  aimed  at  was  int-ivly  to  rt^'stablish  nasal  h'ttpirn- 
tion,  no  great  amount  of  harm  wriuld  Iv  done  hy  adopting  thi* 
tvurae,  but  as  the  niiddl»  ear  is  veiy  fre<juently  affected,  it  is 
ntost  important  to  remove  the  source  of  the  nawj-pharjiigeul 
catarrh  which  nsnally  co-exists.  This  end  will  not  be  gained 
if  portions  of  growth  are  allowed  to  remain,  and  I  am  well 
aware  that  tliis  ncimny  occiin'  wlieii  the  operation  has*  been  per- 
fiimu'd  without  the  patient  bciug  ana-sthetibed.  At  tin*  pi-esent 
time,  suflic-ient  attention  is  not  paid  to  the  ear-corn  pi  ication8 
associated  with  post-nasal  gruwlhtt  by  surgeons  who  do  not  make 
n  special  study  of  aural  diseases:  but  it  is  to  be  hoiK-d  that 
tlipy  will  soon  awaken  to  the  fact  that  the  establishment  of 
free  nasal  resiiiratiuu  sliould  not  lie  the  only  object  for  which 
♦he  operation  is  pertonned. 

With  regai-d  to  the  choice  of  anEe><theticd,  it  is  best  in  most 
cases  to  place  the  patient  fairly  deeply  under  Rther,  and  to  keep 
np  the  ana^thesia  with  clilorcjforni  whilst  tin-  actual  o|X'mtion 
is  in  pn>gre(*s.  An  exception  must  be  made,  however,  when 
dealing  wirh  infant.s,  and  in  their  case  chloroform  or  the  A.C.E. 
nuxTure  ahould  Ix-  em]jloyed  in  prefeivnce  to  ether.  Many 
surgeonis  pi*efer  chloroform  througliout  for  all  cases;  and,  at  first 
uight,  this  anicsthetic  apjiears  to  Ik-  sj>ecially  indicated.  But  iu 
addition  to  the  greater  safety  of  ether  as  a  i-outine  ana'sthetic, 
it  is  certaJTdy  far  safer  than  chlornfnrm  in  nperatinns  a^wmt  tho 
uaso-plmrj'nx,  involving  free  ha'niorrhage.  Tin-  deep  and  avulible 
breathing  under  ether;  the  tendency  to  ixxiasional  ixiughing  and 
swallowing  which  attends  its  administration;  the  n-markable 
manner  in  whit;h  the  circtdation  liolds  out  when,  a.-*  oocasionallv 
happens,  n'spiration  becomes  tempi>mrily  interferpd  with  during 
rhe  operation  :  atid  tin-  rapid  ami  pernmnent  irssation  of  ha'mur^ 
rfaage  after  tlie  aniestlietic  has  been  wirhdi-awn;  aiv  all  weighty 
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n^asuns  for  selecting  this  ngt^iit.  It  is  tnie  that  imtienT^  breatht? 
more  easily  under  chloi-ofonu,  aud  hiemoiTltaf^t;  may  be  lew 
during  the  ujx'ialioii ;  but  the  noiseless  manner  i»  which 
breathing  may  Iwcome  ulwtnicted  under  t'hlnnifonn ;  the  rapidity 
with  which  tbe  clrcnlation  runs  dnwn  ahouhl  any  embalTa^■^ed 
brt*athinf<  fake  place;  and  the  gn-ater  liability  to  se<*c»ndanir 
ha'UJon'hajije  when  the  circulation  becomes  biirik  with  returning 
conRcimn>neSH;  are  all  nnfavourable  points  against  the  U6e  of 
this  an»?8thetic  throughout  tlie  uperatioii.  Wln-n  the  patient 
hu^  been  plnctnl  well  nnder  ether,  however,  (-niall  quantitieii  of 
chlort)forni  may  with  yivat  advanTajrc  1h*  given  to  keep  up  the 
a  HICK  thci>in. 

WlifU  cirtumHtancep  permit,  nitrons  oxide  shunld  lirst  be 
given  :  tJicn  cthL-r,  ami  then  Lliloroform.  Niti-ous  oxide  has  the 
givat  advantage  of  rapidly  destmying  conscionsneiie  and  cutting 
short  the  initial  phenomena  of  aniesthesia;  a  point  of  some  im- 
portance when,  a»*  i«  t)ften  the  case,  friends  of  the  jiatieiit  are  near 
at  haud. 

Should  nitrons  nxide  not  be  available,  a  small  quantify  of  the 
A.C'.K.  mixture  may  be  used,  upon  lint  or  a  Skinner's  mask, 
liefoiv  the  ether  is  given.  Should  neither  mtnms  oxide  nor  this 
mixture  be  at  hand,  ether  should  be  given  from  the  commence- 
ment, by  means  of  a  Clover's  inhaler. 

in  giving  gas  anri  ether  to  children  a  verj'  small  quantity 
of  the  former  ia  nee<led.  When  the  signs  of  nitivus  oxide 
naniosis  ivmie  on,  the  tace-piece  should  be  n^moved ;  one  briMth 
of  air  given  ;  and  an  Ornisby's  ether  inhaler  previously  chargiil 
with  ether,  applied,  lu  the  cose  of  children  it  is  best  to  pas*^ 
quickly  fi-om  gam  to  ether,  and  for  tliis  purpose  an  OrnifibyV 
inlialor  is  better  than  a  Clover's  inhaler,  becanse  the  former  gives 
oH*  mure  ether  in  a  given  space  of  time  than  the  latt^*.  Ill 
dealing  with  childtvii.  it  is  nWt  an  advantage  to  have  the  gas 
inhaler  distinct  fmm  the  ether  inhaler,  Itccause  this  arrangement, 
ensures  the  mouth-piece  first  applied  being  free  from  the  smell  of 
ether:  and  a8.  in  this  caw.  thf  gas  bag  enii  be  kept  out  of  sight. 
the  child  is  leas  likely  to  be  aliirrned  than  if  it  were  in  front,  of 
Ilin  liuv  as  when  Clover's  apparatus  is  used.  Fur  adults  nn<l 
mlultwcenlH,  (Mover's  Inhaler  is  prefemble,  because  with  it.  when 
iwiuii-iil,  a  certain  anu>unt  of  ether  can  Iw  mixed  with  gas  finm 
ihe  iH'ginning  nl  the  aduiiiiisl  ration,  and  if  ether  oiUy  is  retpiired. 
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the  amouut  given  can  be  better  regulatetl  tlmu  with  au  Onaeby'a 
inhaler. 

When  there  is  nn»tv  or  less  complete  na^tal  ohstnirtian.  it  is 
a  good  plan  to  place  a  small  month  pi*op  between  the  teeth  before 
beginning  the  admiiiisntnition :  tliis  ia  especially  aflvisable  in 
young  adnltf^  and  gntwn-up  persons. 

Whatevei-  plan  Im-  adopted,  the  palirnt  should  be  placed  fairly 
deeply  under  ether  before  the  operation  is  Ix-gun.  'J"he  jaw 
muscles  should  have  Ijeconie  relaxed,  the  conjunetiva  alnuwfc 
iusfusitive.  and  the  bit-athing  regular  and  deep.  The  laiTUgeal 
and  phalangeal  reflexes,  n^  evitlenred  by  tiligbt,  but  not  inwui- 
venient,  i*ough  and  .>*wallowing  nioveraenta,  ahmild,  however, 
vays  be  allowed  to  persist  iu  a  minor  degree.  In  cold  weather 
^en  to  ten  minutes  may  be  needed  to  secnre  the  piroper  degree 
of  narco^iii.  Tiie  gag  being  introdueed  ainl  the  o]>eratiun  liegtin. 
the  tube  leading  frLini  a  Junker's  chloroform  apparatinj  shouhl  In- 
hooked  itjside  the  conicr  of  the  mouth  by  the  side  of  the  arms  of 
the  gag.  A  wo«l  or  two  may  be  8aid  as  to  the  introduction  of 
the  Mason's  gag.  The  pillow  i^hnuld  be  so  arranged  that  it  does 
not  pnyect  lieyond  the  neek  on  the  slile  upon  whit-h  the  gag  ih 
insei1e<I,  otherwise  the  gag  may  be  dis-lodged  by  the  jbillow. 
Core  must  be  taken  uot  to  injnre  the  leeth  when  introtbicing 
the  gag,  the  blades  iif  which  should  be  gnariled  with  stout 
india-rubber  tubing,  carried  for  some  distance  along  the 
anii!».  beyond  the  angle,  to  prevent  the  possibility  of  its 
slipping  off. 

Wjien  antv^^thetising  young  adults  and  grown-up  persons,  a 
Hewjtt'i*  mwlification  of  Mason's  gag  is  ui^etTi],  Ls.,  a  gag  with 
metal  tubes  s(»ldeiT<I  to  its  urrus  for  the  transmissiou  of  chloni- 
form  vapour  to  the  back  of  the  thioat.  By  this  plan  givat*-r 
room  in  the  niuuth  is  secured.  When  thn  crmjnnetival  reflex 
•Oinnnieuct's  to  reapiK'ar,  fmi  twl  hefure,  the  ehWofomi  vnjKiur 
should  l>e  pumped  in  to  the  back  of  rhe  raonrh.  llie  conjunctival 
reflex  should  not.  as  a  rule,  be  allowed  trompletely  to  disa]ipear. 
An  oct'a»<i(mal  wiugh  or  act.  of  swallowing  should  ))e  encouragfd; 
but  nuiM'ular  movement  or  retirhing  shoidd  be  met  by  giving 
mure  chlorofonn.  When  the  htvatliing  beeonn^s  bubbling  in 
■characlier.  less  chlorolbrm  sIhiuIcI  be  administered.  Mf>deratv 
hjt-nion-hage  can  easily  he  met.  by  sswecping  mund  the  back  of 
th»-  throat  with  a  sponge.      Should    the  bleeding  be  prnfiirr,  or 
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should  the  vomiting  oF  fluids  or  soliHa  take  plane,  the  head  should 
Ik*  fcuniMl  tv  the  side  fur  lialfa  luiuute  or  so.  tShouId  the  opera- 
tion he  longer  than  usual,  the  anreKtliesia  may  be  allowed  to 
iM'come  less  anil  less  prutonnd.  iluderate  duskiness  of  the 
ieatures  need  not  cause  alarm ;  but  any  incrfosing  blufuesa 
should  be  taken  to  indicate  less  chloroform  till  conghiiip  hoa 
occurred  or  the  colour  has  iniprovei). 

Immediately  the  operation  is  at  an  end,  it  is  beat  to  removr- 
fill  pillows,  to  turn  the  patient  on  to  his  side,  and  to  allow  fluid 
(o  drain  away  from  hi:*  month.  The  Maiiun's  gi^(  sliould  tiot  Ih< 
amoved,  till  some  few  minutes  atler  the  operation.  Patient* 
should  never  lie  allowtnl  to  He  with  the  face  turned  upw-ants  after 
IHb  achninistration  of  the  anaesthetic  lias  L^'en  diecoutiiiut-d.  and 
it  is  best  for  the  administrator  to  stay  by  his  patient  till  retching 
has  taken  place  and  dislinrt  signs  of  rwrovety  have  Iwen  ol>ser%'ed- 
Itefore  leaving  tlie  subji^t  of  ana?fttl)eticj<,  it  will  !»■  well  to 
mention  thai  when  about  to  operate  on  post^nasal  gmwths  Ix-fore 
10  a.m..  I  ftiTange  for  the  patient  to  be  kept  without  food 
after  the  last  meal  on  tlie  pi-ecerling  evening ;  but  if  a  tinio 
he  iixe<l  for  later  in  tlit-  <lay,  L  direct  that  some  beef-tea  be  taken 
six  houra  before  the  operation.  This  arrangement  ensures 
au  einj)ty  or  almost  empty  stomach,  and  vomiting  is  thereby 
either  entirely  pi-evented,  or  very  materially  lessened.  The 
atuesthetic  takes  effect,  more  quickly,  and  consequently  Ie«* 
is  retjuinnl,  ami  the  after  ett'ects  are  thereby  considerably 
diminished. 

Givat  variety  of  opinion  exists  as  to  what  is  the  best  position 
for  the  patient  whilst  being  ojierat^'d  on,  the  main  object  aimed 
at  being  to  pivveiit  blood  getting  into  the  trachea,  a  danger 
which,  hi  my  opinion,  has  been  much  e.\aggerate<l.  and  is  not 
likely  to  occur  unless  the  aiiiesthetic  has  been  pushed  to  an 
iiiipioper  degive.  1  invariably  operate  with  the  patient  lying 
on  hie  back  on  a  low  sofa,  with  a  umall,  soft  pillow  under  the 
neck  to  keep  the  occiput  lightly  resting  on  the  Hat  surface  ot 
the  oonch.  1  txmftider  it  a  gi*eat  mistake  to  throw  tlie  head  far 
biiL-k,  because  in  this  position  there  is  pivssure  upon  the  veins  of 
the  neck,  and  couse(|nently  htemorrhage  ts  increased.  If  the 
patient  is  not  placed  in  a  position  which  thus  pi-oduces  unneces- 
aaiy  haMuorrhage.  pnwision  for  the  overHow  of  blood  through 
the  nostrils  is  unneeded. 
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For  the  Tvnioval  of  the  growths  varioiiH  ruttiiifr*  and  scrapin^j 
in:}truiuent«  are  emplayed.  but  I  L-onsiiler  the  latter  shoultl  not  be 
ii8e<1,  and  thftt  of  the  former,  forceps  are  decidedly  the  best.  1  do 
not  reconiiiiend  the  une  of  ft  rinuf-knift'.  bfcftuse  thin  iiistninient. 
in  any  of  its  forms,  does  not  ivniuve  lliu  gixjwth  as  thoruugblv  tis 
for^wps.  A  large-siKe  riug-knife,  in  cousequence  of  its  diinensioiiB 
and  shape,  is  eepeeinlly  H.ible  to  leave  untinirlied  growths  attaclied 
to  ihe  upjjtr  bonier  of  the  ehuanuj  and  other  partti  to  which  it 
cannot  be  applied.  An  instrument  for  scraping,  whether  attaehed 
to  a  handle  or  fitted  to  the  finger,  I  am  of  opini<tn  shonid  not  lie 
usmI,  because  of  the  injur}'  to  the  wurroundiiig  healthy  fisnui* 
whieli  is  liable  to  reanlt  fi-oni  its  eniplo^rTiient.  and  also  the 
unneres«ar\"  damage  raneed  to  the  tisaueB  lying  Wneath  the 
surface  to  which  the  growtlis  were  attached.  If  the  growtlis  are 
Minall,  soft,  and  few  in  numbei".  they  may  bo  removed  with  a 
finger  uail,  tile  tactile  seneibility  of  the  finger  enabling  the 
operator  t«i  di.stingnifh  the  pi-owthn  fnmi  the  hi'althy  tifssiies.  In 
all  other  raw*  I  consider  that  lliey  aiv  best  taken  away  with 
forceps. 

In  onler  to  avoid  nnneeessary  hajraorrhf^^e,  the  edge  of  this 
ingtrunient  »hoxiId  not  be  too  shai'p.  LiJwenberg's  forceps  and 
the  various  modifications  thereof  appear  to  pi-eaent  two  defects. 
In  the  first  place,  only  a  poi-tion  of  the  end  of  the  instrnnient  liae 
a  cutting  edge,  and  hence  it  iu  often  impossible  to  cut  otf  the 
piiHX'  »»f  growth  held  between  the  blades.  Tht*  portion  not  tiil- 
away  haf>  to  be  torn  off,  and  when  the  growth  is  thick  and  tough, 
the  tearing  BetH  up  inon*  InHainnrntioii  Itiaii  would  otherwi*ie  have 
tiecurred.  It  ift  generally  stated  tlmt.  the  cutting  edge  i.s  made 
only  on  the  upper  and  posterior  part  because  the  growths  are, 
n^  a  gentral  rule,  attaehed  ext'hisiv<*ly  to  the  upper  and  posterior 
waliii  of  the  na«o-])hai'ynx.  and  that  a  sharp  eflge  is  recjuiivd  only 
iu  those  sitnatiouF.  The  statement  aa  to  the  attachment  of  the 
growths  ia  c|uite  correct,  but  the  deduction  drawn  tluMvfnim  itt 
errtmeous.  because  the  piece  of  growtJi  grasped  by  the  forceps  is 
frequently  larger  than  the  end  of  the  instrument,  and  han  an 
attacbnieiit  gi-eater  than  the  length  of  its  cutting  edge,  and  a 
larger  surface  from  befoiv  backwai-ds  than  that  covered  by  the 

•  nr.lleyer  iuTfoted  a  rir(£-shBf.cd  knifofortbepiirpoMi;  Dr.GuTc,  of  AmvtBr- 
duD.  snggests  a  similar  inntrament,  but  (ilU]>tJcaJ  In  torm,  An-f>ircg  irf  Otulag;/, 
\ti\.xt.y.  80. 
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blutlf's.  It  is  therefoi'o  evMont  that  such  a  piece  cannot  l»e 
entirely  removed,  without  boing  pftrtially  torn  away,  by  the 
nistnmifntff  hitherto  emplnyert.  Ilie  second  defect  xs  thnt  thp 
two  cutting  edges  are  made  tu  atrikt-  n^in^t  one  another,  and 
(finsequently  soon  become  extremely  bUmt.  In  the  instrument 
which  waa  nianufacUn-ed  for  me  by  Mayer  A  Meltzer.  in  1887. 
iiml  exhil>itefl  thai  year  at  the  meeting  of  the  British  Medieal 
Associatiou  at  Dublin,  both  the  defects  mentioned  above  have 
been  rpnie<b'ed  ;  the  first  by  the  entii*e  circumference  of  the 
blndeti  U'ing-  nia<Ie  with  a  cutting  edge ;  the  second,  by  one 
rutting'  edg-e  lx'iu>.'  made  to  pass  inside  the  other,  so  that  the 
piece  of  growth  grasped  by  tlie  forcepR  is  completely  HetArhed 
by  the  action  of  the  instrument.     'Die  end  of  the  latter  han  also 


Fig.  91. 


Tlv  arrew  whlrtt  U  n*]in>riilml  ■>  linlr1t»K  lli«  Irlwlem  loxvllifr  b  nam  n>|tlMw<l  by  m  [tin*,  i 
attmtitceRK'nt  liAvf nx  Wi'ti  lut'lant  wlilrit  nllnu-a  the  t.\tii  Muilni  in  tie  t»)tHt  «ptit  (nr  I4ip  ]m 
puM  of  cleniiliiH  lt)«iii. 

Iieeii  fenestrated  to  prevent  a  thick  piece  nf  the   growth   from 
interfering  with  the  close  approximation  of  the  blmies. 

When  the  pntper  nnionnt  of  anu?!«tlipsift  has  been  produced. 
the  snrgi^fin,  standing  on  the  right  i*idp  of  rhe  patient,  should 
insert  the  first  finger  of  Win  left  hand,  with  the  jmlni  njMvardss. 
into  (he  na^<:-ph«iynx.  and  feel  the  growtli.  Tlu-  forceps,  held  in 
the  riglit  Imnd,  .should  then  be  intixiduced.  the  left  forefinger  not 
imly  holding  forwarrl  the  soft  palate  nut  of  the  way  of  the  foree]«. 
}»it  also  serving  as  a  guide  to  the  growth  t«»  Im*  removed.  The 
blades  should  then  be  opened,  and  the  giinvth  grip|)ed,  the  left 
forefinger,  if  neeessary,  pushing  the  gmwth  befween  them. 
Unless  it  is  of  firm  oon.<tistence,  it  is  best  partly  to  cut  and  partly 
rear  it  fnmi  it.s  attiichinent  by  a  slightly  ojteillating  ntovenieut  cf 
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ihe  fctn!ep«.  the  lijj  of  the  tbrfHngwr  of  (lit-  Icff  Imiid  at.  t.hi*  -iame 
liiiK'  nfiitly  assisting  to  sepnrato  tin-  growth  i'ruin  its  iiKiwlnm-iif 
ffliuttld  it  not:  ivadily  come  away.  Care  should  he  tAkeii  hi 
preVfiJt  traction  un  any  purtioii  of  nmi-oiis  iiienihrani'  which  iii;iy 
happen  t<i  ttmiain  misoverpd,  for  I  havt-  Ptcn  i<tiipi*  torn  tivay  in 
eonseqneiire  of  thig  detail  h<Mnp  ne^ltTt^d. 

AVheii  that  piei'e  of  fjmwth  ha:^  Wfu  jviiiovmI,  the  frim*pft 
yhuuhl  Ih-  again  inserted  into  tho  naso-phniyux.  tlu*  left  foivfin^iT 
beinff  etill  in  that  region.  Tlie  n*maiiifl«T  of  the  growth  should 
ihpn  Ih*  felt  for  with  the  fnij^er,  aiul  ivnioveil  by  the  fon^ejis, 
until  alt  has  been  taken  away.  The  lett  linger  dhonld  remain  on 
each  ]>iece  of  growth  until  the  cIiwuit  of  the  blades  of  the 
torre|M  makes  its  wniova]  necessan,* :    l^y  this  means  no  injnr\- 


^       ^     J& 


Kir.  9-2. 
P<mt-Ka»ai,  Omtwrax. 

ctai  be  done  to  healthy  tissues.  Kach  piece  of  growth,  as  it  is 
removed,  la  most  easily  rletat^hed  from  the  forceps  by  shaking  the 
laUer  in  water. 

As  the  phaiyngenl  exti-emities  of  the  Kuatachiau  tubes  are  at 
the  sides,  no  harm  can  Iw-  done  to  them  if  the  patEentV  face 
lookn  dii-ectly  upwaitlrf.  and  the  curved  eiirl  of  the  foix'cps  is 
kept  in  the  mesial  line.  Two  ca-ses  linve  come  trv  my  knowledge 
in  which  the  V()niier  was  injured,  but  this  h  an  accident  which 
could  not  occur  if  ordinaiy  pi"ecantions  were  taken. 

Before  wwipletiiig  the  openition  the  left  forelinger  should  In* 
intscrted  into  eaeli  ehoana  in  order  to  cnsuiv  that  no  portion  of 
growth  is  left  attached  to  its  upper  border,  eat^h  fossa  of  Roiien- 
mnller  sh<udd  nli^o  be  exininued.  and  any  ^niall  piece  of  en'uth 
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which  rpinains  in  the  najao-pharjnix  HboiiUl  Iir  removed  by  seniping 
it  off  with  the  fiiipT  nail. 

It  mav  he  necessary  to  stop  diirinj^  the  npfratinn  in  nivler  t^p 
take  Away  tlip  hhnwl  which  lias  coUtHrted,  and  for  thin  piir|)OM'  il 
is  best  Ui  usf  pieces  of  soft  houev-comb  spun^e.  nbcmt  two  to 
two-nnd-n-haU"  inches  in  each  diameter.  A  fine  sponjre  is 
comparatively  of  little  wat*  for  this  purpoM»,  as  it«  8ui*face  becomes 
coated  with  niueiiii.  About  a  dozen  pieces  of  sponge  are 
requii-ed.  Each  piece  shonld  be  can-ied  to  ihe  back  of  the 
mouth  on  the  firt*(  and  nefond  fingers  of  the  right  hand,  tlieu 
swept  acrosM  tbe  back  of  the  pharjnix  and  remove*!,  if  an 
aesit^tant  })aRsea  a  clean  spongt^  n*ith  one  hand,  and  takes  the 
nsed  one  with  bin  otiier  band,  several  »pt>nge«  can  be  iiifeil  in 
veiy  tjuick  tiuece*jion.  .Sponge-holdt-i-s  aiv  not  only  luinecessai-y 
but  inconvenient,  ae  the  phaiynx  can  be  more  effectually  and 
more  rapidly  sprmped  out  a^  above  flesciibed.  When  operating 
at  a  patient's  home,  it  is  well  to  talte  pivcautions  to  eugun>  the 
clothes  and  conch  being  left  nusoiled.  With  this  object,  a 
mackintosh  ghonld  not  only  be  laid  beneath  the  head  and 
shoulilerH,  bnt  filso  over  the  jiatient,  and  the  ^vntre  of  a  towel 
lihould  be  placed  l>ebind  the  neck,  and  ihe  two  ends  bi-ought 
round  one  on  each  side,  then  spread  ont  and  CKjsse^l  in  fr»"int. 
By  this  means  the  upper  pari  of  the  flothei*  will  be  kept  dean. 
\\'Iiil!*t  opt'rnting  on  girls,  1  have  placed  over  their  hemk.  in  onler 
to  protect  their  hair,  a  waterproof  cap  made  of  hat  lining,  andiittml 
■\nth  ela.-'tif,  siniihir  to  a  bathing  cap. 

The  littMnorrhage  which  takes  platv  (hiring  the  operation 
gonei-ally  quickly  subsides  as  soon  as  the  growths  have  been 
i-emoved.  In  the  rare  ciu<.es  in  which  it  continues,  the  nostrils 
»ihituld  Ih'  filled  with  ice.  and  in  the  event  of  that  failing  to 
ariTst  the  hlewling,  presgnre  shonld  be  made  with  a  sponge  on 
the  placti  fron;  which  the  gniwtlw  have  been  taken  away. 
Krgotine  may  also  be  administered  lu'podcrmically.  As  sooti  aw 
Till-  patient  i-ecovers  consciousness  after  the  opej-ation,  it  \s  wvW  to 
let  him  BUck  ice.  as  this  teiiils  to  a)Te*«t-  any  iiitlammatoi')'  tendency 
which  may  arise  in  conse(|nen<'e  of  traction  on  the  soft  ]>alate. 
in  the  rarr  event  uf  the  uvtila  Ijfeimiing  (edematous,  it  shonld  \m' 
painted  with  a  5 — 10  per  cent,  sohition  of  cocaine,  and  pricked 
with  the  uvula  scarifier  (Fig.  88,  page  2fi8), 

Kor  a  week  or  ti-n  days  after  Ihe  ojKTatlon,  a  si>lution  of  Iwric 
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acid  (b — 10  grains  to  the  ounce),  may  be  sprayed  through  the 
uoetriU  into  the  naso-pharj'nx  several  times  daily,  in  order 
thoroughly  to  cleanse  that  region,  Subsiequeutly,  the  ordinary 
treatment  for  naso-pharyugeal  catarrli  should  be  adopt**d.  In 
many  cases,  tonics  containing  iron  are  administered  with  beneKt 
for  a  few  weeks  after  the  operation. 

The  hyjMfrtrophic  rhinitis  which  often  accompanies  post-nasal 
growths  usuallj'  subsides  when  the  latter  have  been  i-emoved  ; 
but  should  it  continue  to  produce  nasal  obstruction,  the  lax  tissue 
may  be  touched  with  the  elect ro-cantery  with  advantage.  Ke- 
currence  of  the  growths  after  rehioval  is  the  exception  and  not 
the  rule ;  and  when  it  occurs,  the  growths  are  but  rarely  developed 
to  the  same  extent  which  they  were  originally.  Recurrence 
results  from  a  continuance  of  the  congestion  of  tlie  naso-pharynx, 
and  is  mort^  common  in  delicate  children  than  in  those  of  robust 
health.  As  tlie  fresh  growths  tend  to  keep  up  naso-pliaryngeal 
catarrh,  their  removal  may  be  rendered  necessary  on  account  of 
the  condition  of  the  ears,  and  in  this  case  the  operation  must  be 
performed  as  on  the  first  occasion.  The  largest  number  of  recur- 
rences (four)  which  I  have  heard  of  occurred  in  my  own  practice, 
in  the  ease  of  a  young  lady  who  had  l>eeu  twice  operated  upon 
before  she  came  under  my  care  for  deafness,  accompanied  with 
profuse  naso-pharyngeal  catarrh. 

The  patient  should  be  directed  to  dis(!ontinue  the  liabit  of 
keeping  the  mouth  open,  and  made  to  practise  breathing  through 
the  nose.  Some  amount  of  pei-severauce  is  necessary  in  some 
cases  for  this  change  to  be  effected  ;  but  it  nnist  be  borne  in  mind 
that  the  continuance  of  the  symptom  may  be  due  to  the  recurrence 
of  its  original  cause,  and  not  to  forgetfulness  or  obstinacy  on  the 
part  of  the  patient. 
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AFFKCTKtNS  (tK  TIIK    KrSTACllIAX  TUBES. 

Kxten>>ioD  of  Morbid  Prooe«6t8  through  the  Eustachian  Tube— iDJiiries 
to  the  Eustachian  Tube  Foreijrn  Rodies  Inflamination  of  the 
Euatachiao  Tulw— Auatoiuical  Apiiearances— Symptom*  EKamina- 
tfi)n  (if  the  Thraat  and  Ear— Treatment— Constririi'-ns  of  the  Ku*- 
tachian  Tub*- —  I>ia(rnoKi»  —  nmiiplefe  Atrewa — Undue  I'aieocy— 
Clceration  of  the  ICuslachian  Tube— IMphtheria,  SmaH-pox,  Tul^r- 
culosis,  and  Syphilis  -Treatment  of  Con*tnetions,  AbDormal  Patency, 
and  L'K-eratlDn. 


Each  Enstarhinn  fubp  rnnHiitlg  of  two  portions,  a  oarlilnpinoiis 
and  an  osseous  (^ee  p.  i7).  and  llifse  art*  i-onnefUil  by  nn  i.sthmue, 
the  nariYiwpst  pai+  of  tho  tubt'.  Ilie  cai-tilnginotiti  portion  may 
be  rrparrled  as  a  pi-olonj^ation  of  the  iias«*-pbnn*nx :  its  niucxinfi 
membrane  is  couTimiims  with  thiit  of  the  hitter  t-avity.  in  which 
iU  disoMers  are  wmit  to  originate.  The  osdeoiia  portion  is 
similarly  conneeted  with  the  cavity  of  the  tynij)aiiiini.  and  hi-m-e 
disease  of  one  tirui-ture  is  usually  as&ociatecl  with  a  similar 
cunditiou  of  the  other.  Tlie  Eiieitaeliian  tube  is  the  only  channel 
of  coniniunieation  between  the  tyniimnun]  and  the  external  air, 
and  by  it,  also,  in  iht-  niajin-jty  of  casea,  morbid  martern  ^in 
access  to  the  cavity.  Tbere  are  two  ways  in  which  dii^entH*  may 
gpread  from  the  naso-plmri,iix  to  the  ty-nipauura  :  (t)  by  extension 
of  inHaramation  alonju'  the  nnicuuR  membrane  of  the  tube ;  (2)  by 
the  passage,  in  a  «iinilar  diivction,  of  infectious  necretions  during 
forced  cxpii-atorj^  niovementa.  On  tlie  other  hand,  as  a  far  less 
frequent  occurrence,  disease  may  extend  in  the  oppo**it«^  directiim, 
viz..  from  the  tynipanmn  to  the  Eustacliian  lube. 
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ISJUKIES  TO  THE  EUSTACHUN  TLBE— fomilC.X   IMJDIES. 

Owing  to  its  8hf  Iteivd  position,  the  Kustacliian  tube  is  rawly 
tbt*  seat  of  injiin';  its  mufoiiu  meniln-an*'  is  nomftinipg  toni 
cinriug  unskillul  attempts  to  pass  a  t-alht'tiT.  A  fi*w  i'iise«  <il' 
f^nshot  wnnnd  havt*  been  place*!  on  i-ecorrl.  Obliteration  of  the 
lat  is.  ()f  rour>*e,  the  or<liiiar\'  re>iiiU.     Tn  a  rawi'  of  pinic-tiireJ 

nid,*  the  kuife  passed  tlii-cui^'h  the  cartilaginous  portion  of 
tiw  meatus,  behm*  the  artirnlation  of  the  jaw,  into  the  pharynx, 
dividing  the  enrtilaginoiiM  portion  tif  the  Ku.-^tailiian  tulie. 
Kdfoverx-  tof.k  place,  with  atresia  of  the  tube  as  the  ivsiilt. 

Foreign  bodies  very  seldom  gain  acceKS  to  the  RiistaiC'hian 
tube.  During  the  act  of  vomiting,  matters  from  the  stomach 
have  K-en  known  U\  pass  into  tin-  pliaiyngeal  orifice.  Breakage 
of  bougies,  nse<l  to  dilate  the  tube,  lias  in  a  few  cashes  been 
followed  by  the  Imlgmeiit  of  fr^^ients.  Thetie  set  np  vomiting, 
which  may  cause  tlieir  expidsion.  In  one  case,  a  Imrley-corn 
was  fonnd  in  the  tnlie  on  post-mortem  examination,'!"  Ilie  man 
liad  coniplainerl  of  noif^em  in  the  ear  for  some  time  before  his 
death.  In  a  very  ivniarkaMe  eiii*e.  under  the  caif  of  Dr. 
Urbantscliitfich,J  an  oat-luisk,  3t'm.  in  length,  passed  into  the 
pluTynx  and  thence  along  the  Eiwtachinn  tube  into  the  tym- 
panum, wheiv  it  set  np  pin-ulent  inflammation.  Nine  weeks 
nft*'rwai-(U  it  was  discovered  in  the  external  nn'atiis,  the  niem- 
brana  tympani  having  become  perforated.  While  the  husk  was 
patuting  along  the  tube,  the  patient  e.xpenenced  ven,'  severe  pain 
in  moving  the  jaw,  a>ui  for  several  week;*  roiild  take  only  fluid 
nouriehment.  There  was  also  t<)tal  lot^s  of  a|>petitc.  possibly  due 
to  irritation  of  the  branches  of  the  pnenmognFtric  unpplying 
the  tube. 

Foreign  liodiea  of  another  kind  m-e  oceaeionally  fonnd  in  the 
tnbe.  Intestinal  worms  have  been  known  to  paiw  upwards  into 
The  Ihi-oat.  and  thence  along  the  Kustachian  tube  into  the 
l)-mpanum§  and  external  meatus. 


•  Berl!».  Klin.  ItV*.,  IPftS.  No.  40. 

t  Lioke'n  .UkanHlnHffen.  II.  S.  182. 

;  Ukrl'ueh  dt-r  OhrmhriUiHHde,  III.  Auli.  5,  iW. 

I  L«wi.  Reycolds,  Lanttt,  vol.  ii.  18»0.  p.  663,  and  Wafjenhmuif^  A.f.O.  ixrll, 

tLiee. 
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Catarrlinl  iriH.'LmnifiMnn  of  tlii>  KiLstticUiuii  lube  ofton  ftcfOiflF" 
IMmk's  i;utnrr]i  uf  (lit-  iiu.si:>-]>harinix.  Tlie  pi-otvas  in  thfii  nio»1. 
«evere  iu  the  cartilaginous  portinn.  and  may  he  confiiiwl  to  it. 
|j(>S!<  fivqiifiitly  inflammiitinii  Hprfail^  from  the  tyiu|ianniti  tn  tlie 
o*(m;ou8  portiuu  of  tilt;  tulK-.  Aw  a  niattei'  of  fact,  the  tulx'S  an* 
nffrtitefl  ill  nlniost  all  affections  of  the  middle  ear;  tliey  mre, 
iiulefd.  llu-  [-haiine]!<  tliituigli  whieli  iijfeetitui  exteuds.  aiid  hence 
iiillaininatiun  (if  these  piu-ts  is  of  very  coinmcm  occurreuee.  It 
mivly  hapiM-ns  that  the  pmcess  is  rnnfiiied  to  llie  tuhei4;  hut 
vntieit  cif  thit-  kind  (Id  sonietinieit  (K-cur.  aiul  itsually  in  ehihlren. 
J«  youiitj  siiUjw^ts  the  inneons  membrane  h  thick  and  the  rartilajj^ 
ill-developed,  and  hyperpliustie  i>it>cesses  are  enssily  set  up.  In 
addition,  Ihf  phai-jnigeal  orilir*»  in  naiTow.  and  secretion  is  vffty 
liable  to  be  ivtaiiit-d.  Hen>rula  is  a  piv<lis(Kijiiiiff  eause.  and  this 
condition  is  fiv<piently  a»!*ofiated  with  adenoid  gi\>\vTii»  and 
hyiM'rtiitphy  of  the  t^>nttil8. 

Till'  Anatomical  Appearances  nn-  ivdiu-ss.  srscllinir.  anil  inciviu»pd 
stfretioii.  'Ihi-  Itii)e  is  lilird  M*ith  a  niuccv-seroiia  nr  moiv  or  leas 
piindent  fluid ;  the  blood-vesAels  aiv  enlarged  and  tortuouti.  and 
Ihe  mucous  menibi-one  ii*  !*woIleri.  uwing  lo  celhilnr  and  !»eroiiB 
inlittration.  In  rtome  ca»v»  the  Heci*etiun  ia  veri'  tenaoiouct  in 
ehararter.  and  c^loHely  adlnres  to  the  walln  of  the  tube,  ho  np 
iHimpletely  to  ol>stt*\iL-t  it.  Sonietiiiiet!  a  whitifth-yellow  ping 
may  Iv  seen  j>n)jpetin^  frnni  the  pbar^aip-al  urtfiei".  ami  a  com- 
plelt'  i-aKt  of  the  tube  may  lie  fi)rmt'd  by  inHjiiKsateil  f»»H^'retion. 
Ill  other  cases,  the  exudation  is  Uuid  in  eliai-octer.  and  more  or  lest* 
purulent.  It  alway  eontainR  cyliiidrieal  epithelial  citIIr.  some 
K*ih^  eiliiiled ;  and  micro-or^iniHinf  of  various  kimlM  nw 
fi\Hpiently  pivsent. 

Symptoms.  —  A  palii-nt  liiiHl-rinj;-  fmm  inflamniatinn  of  the 
Ku*tat  hitiii  Tube  oil  one  side  eoinplaiiis  of  a  sensation  of  pressure 
4iitt  tUlnewt  in  the  ear,  and  of  more  or  less  deafneas.  These 
N^Mtiplitniri  are  «ell-kii<>wii  arrninjmninients  of  an  i«nlinary  cold, 
'tl.  ..nil,  III  itt  apt  to  iv^ard  tlu'  ileafneHt*  as  more  severe  than  is 
>  ewte;  he  feels  as  though  the  mvatiis  were  plugged  np. 

i\  beii  ilu'  iiillam Illation  is  veiT  severe,  pain  in  the  ear  is  generally 
'VMtH'i'tttUU'ii  <  it   limy  extend  to  the  angle  of  the  lower  jaw  and 
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tiicU'  tif  the  iiet-k.  aiul  it  is  ^^\w\e  wwsf  by  niuvfinfnt«  of 
rtwaUfiwing.  Gi<l<lme«R  niiH  itaiiflea  are  soTwetmies  nbscn'ed. 
Sudden  disajipHaniiife  of  all  the  (symptoinn  is  wcat^ioimlly  noticed; 
it  generally  lk-tmii-s  duriiifj:  I'utiiig,  iiiul  is  enuseil  by  the  opening 
iif  the  nienihrancj-cartilaginons  puiti<>]i  of  the  tube,  ur  perhaps 
by  the  esenpe  of  inspissated  seeretion.  The  improvement,  how- 
*-ver.  is  only  teinjKjriiry ;  the  !»yiii]iti>in^  conneeted  with  tlie  ear 
pipevdily  I'eturu.  Xot  iutVenjuently,  the  opeiiijiy  of  the  tu^>i'^  is 
a(H'om]>nnie<1  by  a  crack,  of  whicli  the  patient  is  conscious. 

On  cxaminuig  the  throat  by  )>OMterior  rhlnuscopy.  the  ap[>ear- 
amvs  aie  ihtii^i'  uhvady  nientioiie^l,  viz.,  circuinscribt^l  rrdness  of 
the  nmcong  niembrnne  with  increoBed  aetrretion,  Bwelliiiji-,  mul 
iKiiitractiuii  of  the  orifia*.  which  is  wonietinies  ucchided  by  a  plug 
nf  tenai-iouri  seerelion.  Considerable  retiistance  i»  utfered  to  the 
pnesage  of  tlie  EiiHtwhian  catheter,  and  when  the  beak  of  the 
instnimeiiT  is  Aviiliin  tlie  lips  of  the  tube,  several  eonipre&sion8  of 
the  Img  may  be  retpnred  Iji'fore  air  begins  to  pass,  'llie  obatnic- 
tion  may  be  cause*!  by  dn'ellin)^  or  by  folds  <»f  the  mucous  mem- 
brane, by  thick,  tenacious  i»eci*etion.  or  by  aflhettion  of  the  walls 
*if  tlie  tnbe.  When  it  U  overcome,  the  t*nnnfl  heard  on  anwnilta- 
tion  is  weak,  distant,  and  intcvrnpled :  but  l>y  dcgives  it  bt-conies 
stronger,  nearer,  and  more  continuous.  If  the  oljstniction  be 
ciirapletely  reniove<l,  the  sound  approximates  to  its  normal  blowing 
cliATacter. 

On  examining  the  ear,  in  cases  in  which  the  KnstAchian  tube 
has  been  for  hoim-  time  impenneable  to  air,  the  position  of  the 
tympanic  membrane  is  seen  t^j  he  materially  changi*d.  The 
fumiel-shapefl  depression  is  increa-^ed  in  dt-ptli.  and  the  handle 
of  the  uialleuw  i.s  ilecldedly  nliorteiie<l.  These  alterations  are  due 
to  the  mivfuftion  of  air  in  the  t_\nnpanic  cavity  ;  the  atmospheric 
pressni-e  on  the  extenml  surface  of  the  tnemhrane  is  givater  than 
«n  the  internal.  Uci^ides  tlie  incivased  concavity  of  tiie  niendirane 
and  the  shortening  of  the  handle  of  the  malleus,  the  folds 
(especially  the  jwisteriftr  one)  passing  frt>ni  the  short-  prtK-ess  are 
rendered  more  pivminent.  while  the  cone  of  light  is  much  dimi- 
nished in  size  or  even  tiblitemted.  As  the  membrane  is  drawn 
inwards,  tlie  atigU*  between  the  handle  of  the  Timlleng  and  the 
posterior  fold  becomes  more  and  moi*e  acut*,  and  the  short  prt)ce«H 
bi  canse<l  to  p]'oje<'t  downwnnls,  like  a  peg.  towards  the  exteinal 
ineatufi.      jn    very    marked    cases,     the    pi-omontorj',    the    long 
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process  of  the  incus,  and  the  chorda  tjiupani  nerve  sonietinies 
become  visible. 

Treatment. — Measuiva  must  be  adojited  to  cure  or  relieve  the 
morbid  condition  of  the  naso-phftrjTix.  For  this  puq>ose.  the 
various  remedieft.  m  deitcribed  in  a  pi-eceHiiij^  chapter,  may  I» 
employed  in  the  form  of  gargles.  inha1atiun8.  Bpraye.  and  pig- 
ments. Constitutional  treatment  is  always  required  ;  cwl-liver 
oil,  iotliile  of  iron,  arsenic,  and  other  tonics  are  likely  to  Iw  nswful. 
To  relieve  the  condition  of  the  Eustachian  tube  and  tympanum, 
the  catheter  and  aii'-douche  must  be  employed.  If  the  local 
treatment  of  the  n:iso-pharynx  pi-ove  insufficient,  weak  lotions 
should  be  injected  into  the  Kustachian  tube  through  a  catlieter. 
To  ensure  the  Kuid  beiu^  wann.  it  is  well  to  make  the  sotution 
which  is  to  be  employed  of  double  strength,  and  dilute  it  with  an 
wpial  quantity  of  hot  water  befoiv  use.  Care  should  be  taken 
that  the  noz/.le  of  the  syringe  does  not  fit  the  catheter  too  closely, 
otherwise  the  Huid  may  bt?  foi-ced  along  the  Eustachian  tul>e  into 
the  tjnnpainini.  and  pi-oduce  Inflaunnation  of  that  cavity.  The* 
patient's  heail  should  lie  placetl.  if  p<issible.  agntnst  a  rest,  and 
held  straight,  so  that  the  stem  of  the  catheter  when  in  position 
may  be  horizontal.  Two  or  three  drops  of  tluid  should  then  be 
put  into  the  catheter  from  the  syringe,  and  blown  into  the  Eus- 
tachian tube  by  a  handlmll  pi-eviously  attached,  ready  fitr  use.  to 
the  button  of  the  coat.  The  aiwcultation  tube  should  lx»  in  use 
whilst  this  is  being  done,  so  that  the  pressure  to  the  air-bag  may 
be  pntperly  regulated  according  as  to  wliether  or  not  the  tiuid  ia 
parsing  ivadily  into  the  Kiuttoehian  tube.  The  injection  should 
l>e  repeated  two  or  tlu-ee  times  a  week,  or  daily  for  a  short  time 
in  severe  tyisea.  If  a  two  per  cent.  «>lution  of  cocaine  is  sprayed 
thningh  the  nostril  befoi-e  tlie  catheter  is  passed,  the  discomfort 
wliioh  tu'imetimes  attends  its  passage  will  lie  jtrevented.  In  many 
raseH  alkaline  solutions  are  liest.  Ioili<]e  of  [lutassinm  about  l(f 
grains  t<)  the  ounce  is  very  uselul.  Bicarbonate  of  sofla  3 — o  grs. 
to  the  ounce  may  also  Iw  employed  with  advantage.  When  an 
astringent  is  iwpured  it  fthould  be  weak.  1  have  fbmid  a  solution 
of  sulphate  of  zinc,  one  grain  to  the  ounce,  beneficial, 

ix)x.sTiurrn>Ns  of  tile  ErsTAcriiAX  rniK.         ~ 

Tlie  calibn-  of  the  Eustachian  tuls*  may  U-  diminished  at 
various  points  and  from  a  variety  of  caus<.>s.    Thus  the  plukryngeal 
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opening  nmy  Ik*  partially  elosoil  by  enlargement  of  the  pharyngeal 
il,  and  by  the  cicatrisation  of  nU-ei-it  due  to  sj'philis,  tiilwr- 
cnlnAie,  cir  fliphtheria.  CVuHtridions  in  Iht-  tube  are  the  result  of 
lhirkenin<^  ot  the  suliiiuieoiK*  t'jonnectiw  tissue,  aa  may  occur  after 
repeated  attack:-  uf  iiiHanimatinn.  Apparent  conDtrictiou  is  ttom^- 
tiineB  due  to  an  abrupt  bend  in  the  tube.  Qr  lo  projeetion  of  the, 
corocid  eannl  iut/>  tlie  osi^eoiis  portion.  Cuiisti-ietion  in  this  latter 
may  be  due  to  hyjierlrophy  uf  the  nim^ous  niembratie,  to  eon- 
ikfcttve  iisnue  formation  during  middle-ear  inilnininatiou.  or  to 
tMivla  of  the  same  tii«.siie  extending  l^etu'fen  t]ie  waits  of  tlie  tube. 
Beudea  the*?  eausen  of  runs^tnrtion.  the  iiswetma  [Kutlon  may  Iw 
more  or  leitts  blocked  up  by  bouy  de])0Eiit  and  exoat-oses. 

Thn  Diagnosis  of  eoiifttric-tion  of  the  Eustachian  tul>e  i«  cffeeted 
by  nifan-  of  rhiiiost'opy,  tl»e  air-flom-hi",  ami  also  by  inspeetiou  ot 
the  tnentbraua  tympaui.  The  use  of  bonnes  for  this  pui*pose  i» 
not  rvcjmnuMuk'd  by  the  autliur  (^Cf  page  129^.  Tht'  condition  of 
the  phoryngpal  orifiw should  always  be  carefully  examined  ;  adenoid 
growths,  enlargement;  of  the  pharyngeal  tonsil,  and  gi-owtha  from 
inferior  tnrbiiiatt*  bone  may  ronstitute  the  obst^icles  to  the 
of  air.  It  must  al*)  W  remembeifd  that  constriction  in 
the  tnbe  itself  may  coexist  with  any  of  these  i:nperiimentis.  There 
orp  other  conHitions  which  play  a  more  or  less  deeidiMl  part-  in 
diminishing  the  patency  of  the  Eustachian  tul)e.  Anmng  them 
may  l>e  mentiiuieil  atouy  and  insufKcient  action  of  the  muscles 
pf  the  palate,  due  to  uvoi'-exeilion  of  these  {mrts,  or  the  result  of 
ysi"  after  diphtheria.  A  similar  condition  of  the  muscles 
scinn-timea  noticed  during  remvery  from  exhau-siing  illnesses, 
in  ctwea  of  anwmia,  and  iK-casionally  as  a  result  of  old  age. 
Complete  Atresia  of  the  tube  is  a  rare  condition  ;  it  may  l)e 
d  by  those  proce,-u*es  which  produce  constriction.  In  the 
nu^ority  of  cases,  the  occlu.><ioi]  exists  at  the  phanngeal  oriiice. 
Cicatricial  stricture  and  complete  obliteration  of  the  canal  have 
bren  obsen'ed  in  cases  of  s\-philitir  and  diphtheritic  ulceration. 
The  symptom!*  arc  similar  to  those  uf  severe  intlantmation  of  the 
lahe :  there  is  on  unplen^ant  senwitiun  of  fulness  and  pressure  iu 
the  car.  log**tlii*r  with  tinnitu-..  headache,  giddiness,  and  loss  of 
K»*nring-pcm-er.  The  nu-mhrana  tympani  is  rlrawn  inwanls.  and 
no  0rmnd  is  heard  on  injecting  air  through  the  catheter.  Varioufi 
altrratinn*  may  br  disr"V' 'fable  on  posterior  rhinoscopy. 

An  opposite  condition  of  the  tube,  viz.,  undue  patency,  w 
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eoDU'tinifS  prfsent.  ll  iiiiiv  1>h  due  to  iit'iiite  ati'Ophy  of  tlie  jMu-ts, 
f-o  afrophy  of  the  niiii'mis  membrano  followinj;;  chronic  catarrh,  or 
to  tjt^trucllve  ulcfralidti.  It  is  winit'tinn'n  t<'Tnp(trari!y  prf!H*ut  in 
CJWOR  of  extreme  debility,  but  is  most  often  assueia1f<l  \vi(h  atrophic 
coiiib'titinK  iif  the  nusc  and  ]>harynx.  Partial  dilatation  most  olYfii 
occiin*  at  the  pharj-n^'eal  oriKt*.  In  oi«»  ciwe,  recorded  by  Urhaiit- 
achitsch.*  the  Tiji  cif  the  littb*  (inj^er  could  \>e  i-aj^ily  inlnKbicrtl 
into  the  month  of  tin-  tube.  As  results  of  the  inulue  patency,  air 
pai<><4'H  mure  or  less  freely  iiil«  the  tympnnnm  during  n*ppiration, 
and  the  patient  is  com^cif)!!!*  of  in<'ii'Jise<I  resonance  of  Ids  own 
voice  (autophoiiyj.  This  latter  phenomenon  is  most  often  ob- 
served in  debilitated  patients;  not  only  their  own  voioea,  but 
other  sounds  pi-odiiced  near  thi-ni.  appear  Uuiiler  than  natural,  so 
that  the  tiensation  becomes  veiy  ditia;n"et-able.  Di".  Sexton  ex- 
plainti  autophimy  as  dne  to  tlie  fact  that  vocal  sonnds.  int<tewi  of 
i>ping  hear<l  a1\er  pasjuing  throngh  the  month  and  i-xternal  air  to 
the  drum  of  the  ear.  fiain  accetiH  to  the  nnditorj-  nerve  }>y  travers- 
ing' The  tissues  Knween  the  month  and  car  in  a  more  or  le*p 
direct  line,  unl  are  thus  heanl  fulufi  in  comparison  m'th  normal 
hearing.  In  poun-  cajieB  tin*  ijici-eiirfc*!  n'w>nance  is  no  longer 
perceivcfl  when  the  patient  either  IhtkI-s  llie  head  forwards  or 
lies  down. 

Aj*  a  resnlt  of  fi-ec  comnnmieation  between  the  t\nnpanuin  and 
the  out*T  ail",  the  n-spiratory  luovcnieiits  art-  sometimes  ocoom- 
panied  by  coirt^spondinjf  vibrations  of  the  membrana  tympaui. 
especially  if  the  nnnnhrana  pmpria  is  ab-ient  a«  a  residt  of 
prenouH  iut]ammati(ui.  and  only  tlic  mucous  ami  epithelial  layers 
remain.  During  inspiratiun  the  n>enibi-ane  bidj^'es  ontwanls,  anfl 
is  withdi*awn  during  expiration.  AssociatHl  movements  of  an 
opposite  ehnrm'ter  luive  lieen  (H'i*a.-ii(umlly  obs4'i*\ed.  When  the 
patency  «»f  the  tulw  in  very  marked,  the  sur|i:eon  may  in-ar  a 
blowing  sound  during  ordinary  breathing. 

Ulceration  of  the  Eustachian  Tuhe.— 'n>i«  pi-^cesa  (Kvnrs 
jit  thi-  jilun-yiigi-al  <tiiti<-c  in  cMiMHTniin  «jih  diplitheria.  r^mall-pifX. 
tnboreulo«i8.  and  nyphilis.  In  itifihfhertn  of  the  nasct-phar>iix 
the  pharyngeal  orifice  is  prone  to  In*  attacked  ;  a  tubidar  false 
mendirane  or  a  semi-eolid  plug  may  form  in  tlie  tube,  and  l>e 
«ib*e<piently  cast,  off.  leaving  an  ulcerated  snrface.  Necrosis  and 
gangrene   of  the   eaiiilagiimUH  portion   of  the  lnl)e    have  been 
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1  fii^-TT*-*!  in  raiv  i^as***.  In  fnutll-fHijr  \W  (ulv  is  t"i>^nioutl\ 
inTolvt-d  :  tht-  cartilapiiunis  jHirtion  is  tilltil  \\iih  ionji»'iims  uuh'UMt 
H^-roetimrs  niixe<l  with  IiUhkI.  Tlu'  Ivtuplioid  oK'nu'iUf*  of  tlio 
nintxin:*  nifmbrane  aiv  oonsi(U'ml»ly  iiu'i^'asod,  uiul  inliltvntinl 
with  bltxtd.  Superficial  nUvrs  likcwiw  form,  hut  J^•n^•^'nU^  \wn\ 
without  cicatrisation,  anil  .do  not  cause  n^lIlc^ion  ol"  the  lijiM  oC 
the  orifitv. 

TH/*ercHhnit  nlcei*s  of  the  naso-]iluiryti.\  umy  cxleml  to  (he 
tissues  bounding  the  pharyn^-al  ovilu'e  anil  leiul  to  their  clef»li'iie- 
tiun.  In  like  manner  tid)erculosirt  of  the  tynipauuin  uxny  e\(eiul 
to  the  osseous  portion  of  the  tulie.  Prof.  Hahernuinii  Hlalen 
that  he  has  several  tinies  seen  tuberculous  iirtKi'MHCH  In  I  lie 
Eu^achian  tube.  In  one  case  the  cartilaginotiH  porlir»n  I'nn- 
tained  deposits  of  niiliary  tubercle  with  ehrn'rielerlHlie  lnu-illi, 
ami  similar  deposits,  some  pjulinlly  caseous,  were  tourid  in 
neighbcmring  pijrtious  of  the  pharynx. 

Primary  mji'hUiiic  affertvniM  of  the  ])Iiiiryri).'eiiI  di-illee  are 
<ioeasionally  obsened,  the  infe(^ion  having  lieen  conveyed  by 
the  Kuistachian  catheter.  Seconihiry  and  tertiary  tr)ariiri-»'latioM»t 
**f  syphilis  ai-e  not  uiicrtiinnon  ;  they  take  tJM*  form  of  rondy- 
lomata.  gummatous  dejxjsits.  and  ulci'ratioit.  Th''  ''ieiiirirrilion 
■■'f  syphilitic  uWrs  Hjmetiines  h-a/U  to  'K-i-lin-ion  oi'  th<-  ddn', 
E^if'^Xtyirvi  in  the  r^ji«-*>us  j»(*rtion  an-  «*i't'a'ional  r'-'iilt*^  of 
i-\-j.'hiiiB. 

bnlBsnL — In  th*-  tr*-!itr/e*nt  '(f  r-o(iptri''ii''n  o)  tli<'  Kii*t;i/-hi;i(i 
"  ii»r- Tfar  <>.'ijfiiTi*.n  of  th*-  naf^^pharynx  i-  t(|.-  llivt  (^,i(|i  \o 
-*-  sTt^-xiO*^  V.'.  Chr^'iji'-  h:\M-ni:iti'm.  lii'i'-k^'Hiif/  aj;'l  <•/'<-"■;•.<' 
— *'-'TVT>:«i  EiTi-T  !■-  6**,T  ■*>}]   hy  thi-  H\i\»j]'H'':'iu   ',*.   '.'."  r<-i'. •-').''» 

-'-•^'.■^    >    ■■>"-:-.-j'>*:    T.y    ':r^-'*    't    i'-''/'    '^    ..'.'j.-"**' •     .•■•■» 
a»-ii    'UP    ^"T  -Zj'-^   i.:-~    •>.■;.■  ■.■^:     ';>-     :   ;.--.••,     -,*    *.-  '■    j-:.'" 

'J  Tii*_:i»-  "It'  -^t- •*    r  V*  ,  ■■     .  -     ■-•■      -  .^  ■--     -    J,-  ■    ••    ■   **.--,': 


298  .VFFECTIOXS  OF  THE  EUSTAflllAX  TUBE. 

several  times  a  day.     The  anioiiiit  of  success  will  depend  upon 
the  character  of  the  stricture.    . 

Abnormal  patency  of  the  tube  may  sometimes  be  reHevefl 
by  astringent  injections  (sucli  as  sulphate  of  zinc,  gr.  i. — ij.  to  ^".). 
Gargles  containing  common  salt  may  also  be  tried.  V.  TriiltschV 
method  of  gargling  the  throat  {see  page  271)  is  likely  to  prove 
serviceable.  In  cases  presumably  due  to  pathological  condi- 
tions of  the  muscles  of  the  tube,  the  faradic  current  should 
be  used.  One  electrode  is  placed  within  the  tul)e  and  the 
other  on  the  side  of  the  neck.  In  ulceration  affecting  the 
pharyngeal  orifice,  the  treatment  must  l>e  directed  according  to 
the  nature  of  the  case.  In  tuberculous  and  syphilitic  subjects, 
constitutional  remedies  are  always  necessary, 
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Diseases  of  the  tymiNiiiuni  constitute  by  far  thu  largest  t-Iaas 
of  aural  affections.  Statistics  •  show  that  about  fwfvthirds 
of  these  disorrlei"*  f0(j"9  per  cent.)  occur  in  the  middle  ear. 
Men  aiv  niorp  lialde  to  ftnftV-r  than  irt/tntfn.  the  proportion  |wr 
cent,  beiug  58'A  :  -H'O.  With  regard  tn  n-i';,  we  liud  that 
children  constitute  nearly  half  the  total  number  of  patiouta. 
Aa  tHiuipaivd  with  lubtltit  (he  nuinlii'i"!*  ai't^  4ii'2  :  ol'S  |wr 
cent. 

Their  nunierieal  ])re|xjn(U' ranee  would  amply  suffice  Ut  d^ 
note  the  inipoitance  of  diseases  of  the  middle  ear ;  but  their 
Hahility  to  affect  the  hearinjij-power  to  a  \'erj'  aer-ious  eict«tit 
and  to  produce  coniplicatiojis  of  an  txceedingly  grave  i^hnract^rr 
constitutfS  a  still  g^reatfr  claim  ujion  the  attentiou  of  surgeons. 
The  relations  of  the  tympanum  to  the  c^mtents  of  the  cranium 
•irt'  of  a  very  intimate  character ;  it  la  not  lo  be  wondered  at 
that  diseased  conditions  of  the  tymparnc  cavity  are  attended 
with  more  or  less  risk  tn  the  ]>rain,  to  it^^  meniltraiit*.  and 
blood-ve«is«'li*.  .Serioua  constitutional  disorder  may  likewifle 
re#idt  from  intm-tympniiic  di^Jcase. 

The  uuKit  ('(uiinion  uiiddle-ear  afre<;tion»'  are  caused  by 
catarrlial  and  intianmiator}'  proccuHca  invoKing  priiuarily  tlie 
mucous  uieiubnine,  ami  otlen  confinetl  theret(».  thoii^di  liable. 
in  many  ca-se:*,  to  spread  to  adjocciit  structures,  in  lypiwil 
cases,  these  affections  njay  be  divided  into  three  classes,  the 
classification  Ixdug  based  upon  tin'    anatomical  changes  and  the 

*  Sw  piipen  bj-  Biirkner  and  BmoM  in  Aivhir /6r  O^rmAcilhtndc.  xx,  81; 
xxi.  240,  iuii]  xxr.  211. 


300 


D1SE.VSKS  OF  TlIK  TVMI'AMC  CAVm*. 


clinioal  eymptoms.  Tlie  iirgt  class  incliwles  catarrh  (acnte  and 
chroni<r)  uf  the  niul(l]c  par;  the  second,  fiippiirative  itinoiiiniA- 
tinn.  likewise  siibdividfd  into  twn  sub-cl»»iet; ;  wliile  the  so- 
falle<l  '*  (liy  "  or  *' lulliesive  "  catarrh,  or  scleroeis  of"  the  miHHlp 
i*ar,  has  hu  many  spet-ial  chanw-leriistirs,  that  it  mnst^  V>e  placed 
in  a  Jit'paratt'  catc^ry.  Before  ^ivin^  particular  (lescriptionH 
tif  the  variou-i  forms,  it  t^i-eina  desirable  to  take  a  general  n*view 
of"  ihe  iTitatrlml  and  intlannimtory  affections  of  the  midrlle  ear. 

Morbid  Appearances. — Catarrh  of  the  Ihiing  membrane  of 
the  Tyui]->iiiiiini  is  rimracterisfd  l>y  liypeneinia  and  swelling,  due 
to  enlarjp'inent  <»f  ves-sels,  seixius  transudntiou.  and  «?llular  infil- 
tration of  the  connective  litwne.  In  addition  to  these  chan^eii, 
there  U  nmre  or  Its**  abundant  rxurlation  of  a  nuifous.  cnlloid, 
or  jieroufi  character  on  the  surfni.'e  of  tlie  membrane.  In  th»» 
«ar!JeiJt.  staj^,  the  secretion  conuiirtu  of  miicnu^  tbnned  in  thts 
linin},'  cpitliriinl  tvll(<,  ami  in  the  celln  of  tht*  mncoui*  gland?. 
In  a  later  sta^i^i.',  tlie  mueous  secretion  is  checked,  and  replaceil 
by  a  more  or  less  abundant  serous  exudation. 

SuppuratiTe  Inflammation  involves  the  deeper  pi>riosteal  layers 
of  the  lining  ntfjidiraoe ;  benidet*  the  hyperamila  and  tJie  8*"rt>u8 
and  relliihir  iiifiltraMon.  the  cxiulatiou  contains  a  considerable 
percentage  of  wliite  bl(>od-<*elI«.  and  thongh  new  formation 
occurs,  (he  pHK-eiwes  decidedU'  tend  to  the  destrm-tion  of 
tissue.  Cari4'S  and  necr^t(*ii*  are  Imiuent  con»ecpiencefi  of  acute 
and  ehrrmic  suppurative  inflauunation  within  the  t\*nipanum. 
In  i*ume  <iu<ei*.  and  nntably  in  tid)eri-nlourt  patieuti*.  there  is 
abundant  puruh*nt  )*xiiiltttiou.  but  the  other  sigus  of  iutinntma- 
tion  are  either  very  slight  or  altogether  wanting. 

"Dry"  or  "Adheiive"  Catarrh  i»  acetmipanied  by  changes  of 
which  only  tlie  llim!  stagi's  aiv  well  known.  In  some  cases 
Tht-y  aie  preceded  by  the  synipt-oni?  of  eataiTh  ;  in  others  no  such 
hititory  is  obtainable.  When  tJie  mndition  is  fully  develo|M«d, 
the  mucous  nieinbraiie  heeomes  thickened  and  rigid,  various 
partj*  of  the  stmnd-iMnducting  apparatus  lose  their  elasti<'ity,  and 
the  movementfi  of  the  otwiclea  become  impaired  or  altogether 
aljolitilu'd. 

The  Symptoms  aiv  in  some  degree  a  gnide  to  the  nattire  of 
the  case.  In  catarrh  of  the  middle  ear,  the  pain  is  most  often 
slight  or  moderate  ;  and.  if  severe,  it  is  generally  interiiiittenl. 
In  ehildren,  the  tfVfr  f»ud  <'ouHtituiinnaI  di-'turbance  art*  ustmlly 
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proniinent  Ryniptonis.  S<i  Iniii;  ns  the  piMCfss  w  piin-ly  caftarrlial. 
it  il<je»  not  involve  the  iiiiiliLlc  and  e:(terual  layers  of  the  tyuipaiiit^ 
membrane.  They  may,  however,  even  in  the  early  sta^,  I»e  Bonie- 
what  hypenpmir,  and  the  memhrann  Its»eU'  is  apt  tv  assiinie  a 
ditfu^**  bright  rt*il  colnur.  by  rt-UeL'tion  from  the  iL-dilfiifd  miK-out 
membrane  covering  the  pro^iontorj*.  Bnt  little  chan;^  ncx^nre  in 
the  lliirkiies*!*  and  trandluo-nry  of  llu*  inrrnbmni".  so  that  lit 
purely  sw-i-otii*  exudations,  the  level  of  the  Huid  can  be  easily 
distinpiitthed.  The  normal  rni-ve*!  of  the  meml>rane  may.  hcjw- 
ever.  inidergo  deciiled  alterations.  Perforation  is  by  no  means  n 
necessary  resnlt. 

Acnte  Parulent  Inflammation  of  the  niiddie  ear  of^«n  »>t«  in 
witli  one  or  more  disttiK^t  n^rs  ;  the  pain  i.t  severe  and  vou- 
tiuuoHs ;  then*  is  much  constitntiuiml  (lisoi-der  and  often  hi^h 
fever;  perforation  of  the  tjTinmnic  membrane  ia  the  almost 
invariable  result,  and  the  inflammatory  proifesy  may  extend  t*i 
tlie  labyrinth.  The  neiite  dtseawe  often  pansew  into  r;  chnmicT 
foim 

"Adhesive"  or  "Dry"  Catarrh  uf  the  middle  ear  comes  mi 
insidioiiwl\'  ;  tiinittns  is  often  tin*  tirst  hiyni])t<ini  ndtired  by  ttie 
|>atient.  After  a  time.  ])erha[»>i  not  until  tin.'  Jn-aring-power  has 
bi-en  decidedly  impaired,  the  patient  is  conscious  of  deaftiess. 
racily  discoverable  on  applyinj^  (he  usual  tests.  In  "dry" 
catarrh,  ai^coiupaaied  by  sclcroslii,  the  nu*nibrana  lynipuni  is 
comparatively  nunnal.  The  appearance  through  the  membran<' 
of  a  dull-red  or  oranj^-iTolonred  npnt.  CDnvsponding  Ui  the  ]]rit- 
montory.  is  characteristic  of  lliin  fimn  of  diwasJe. 

The  brief  sketch  just  given  of  the  various  inflannuatuty 
pi-ocesses  which  take  place  in  the  middle  ear  ia  anfficient  to 
show  that  great  difiewncirs  exi«t.  both  in  the  atnictui-al  chan^ii 
and  in  the  symptoms  to  whiiOi  they  give  rise.  Their  couree  also 
vai*iM).  being  sumetimeH  acute  or  subacute,  and  soraetimwi  chronic; 
the  l^rnntnatiun  in  »ome  coses  is  favourable;  in  others,  it  is  just 
the  opposite;  while  in  a  verj'  numerous  class,  more  or  less  jm'I"- 
roanent  alteration  of  Btructure  is  ftssociat<'d  with  a  con-esponding 
impairment  of  fnnctiou.  There  is  nn  ff)nndatii»n  for  the  view  that 
the  \'ariuns  fonns  of  niiddh'-ear  lutiuiumatiou  aiv  stagvs  of  (me 
and  the  same  morbid  proceaa.  Some  of  these  fomia  may  pass 
into  others,  (?.;/..  a  catarrhal  procer's  may  be  succeedefl  by  piirnleni 
intlammatiun.  and  this  in  time  niav  subside,  am!   the   sccretiuu 
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iimv  iK-crome  spnniH  in  charat-ltr.  A  superficial  fomi  of  inflam- 
tnatiun  may  be  so  tar  changed  as  to  invade  the  deeper  strnctiires. 
and  thiK  altcrfitimi  \s  npt  Ui  ncrur  when  tlit*  j>r()rti<8  iiintiimes  for 
any  length  4if  time.  Clinical  expffienn-e,  however,  shows  tliat 
certain  forms  of  iiiHaninmtiun  of  the  middle^  i-ar  exhibit  certain 
typical  peciiliaritie:!,  which  they  oflt«n  retain  throughout  their 
cuiirt'e. 

Hi'tiide8  thoBf  already  mentioned,  other  forms  of  iiiflAraumtion 
occur  in  tht?  tympanum.  In  one  of  these,  the  exudation  confairi>; 
fibrlnit(feni<;  and  fibriiit>-pla»<tic  elenientj*.  and  nnderjjoes  ron^iln- 
tion.  Thu.s  the  r-iii-fai-e  of  tlu-  niueuns  incinbrane  Invwniej?  niated 
with  an  adherent  film  or  cmiipcnis  false  membrane.  In  another 
form,  the  niendtrane  in  diphtheritic  in  fhiirm-ter.  and  the  deept»r 
layers  art?  especially  involved.  In  a  third  variety.  tprnu*d  "  des- 
<juamative"  iulJanimation,  epithelial  cells  are  fonned  and  shed  in 
vftsit  TinmherR,  and  are  min^fle^l  with  the  f*<'i'etion.  The  cylii»- 
drical  celli*  an*  replaced  by  others  having  a  teseiellated  arrange- 
ment and  ft'rni. 

Impairment  of  Function,  a  common  symptom  of  these 
aftei'liciif-  i»t'  the  middle  ear.  is  raiised  liy  anatoTiiical  and  jihy^ical 
fhiiiiges  in  the  sound-cunductirig  ajipai-atus.  The  nuwt  inipoiinnt 
of  theee  chanpes  ni-e  thijse  which  inteifei-e  wilh  the  niovenieutis  of 
the  (it-sicles  and  of  the  (itnictnres  cliising  the  fenestnc.  A\Tien 
such  morbid  contlitiuns  tend  ti>  subside  or  can  be  removed  by 
appropriate  treatment,  aa  in  acnte  catarrh  and  in  many  ca6e#| 
of  acute  pnndent  inflammatiuM.  ivslarnlinii  of  function  is  the 
ortlinaiy  i*esult.  In  the  chronic  funna  of  tliese  diseases,  innch 
improvement  can  of^en  be  effected,  whereas  in  chronic  adhesive 
eatfirrh.  tlie  hearing-power  usually  btK-omes  lees  and  less  ne. 
time  goes  on,  and  the  results  of  treatment  are  often  very 
unKati»facttiry. 

The  fact  that  the  maetoid  ci'll.-*  and  the  KuHtachian  tnbes 
fre(|uently  pai-ticipate  in  tympanic  intl animations  is  one  of  f^reat 
importance.  'J'he  .same  morbid  proeei»«,  however,  does  not  always 
prevail  in  these  parts  at  llie  :«ame  time.  ThuB  the  disease  iu  the 
tympanum  may  be  of  a  purulent  character.  wliiU*  the  pi-ocet»8  in 
the  mastoid  ivIIh  may  be  ejitarrhal  in  t\-pe.  C'hrouic  ptirnlent 
inGainmation  of  the  tj-mpanum  ia.not  infrequently  followed  by 
acute  di^-ase  in  the  mastoid  cells. 
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Fre<jueDcy  and  Causes  of  the  Disease-  A fTeetionii  of  the  Throat— I'art 
Played  by  Micro-organivin» — ChanDcl*  of  Access  Morbid  Appear- 
ances—Subjective SyraptoTDs  Imjtairmpnt  of  llearinn;  Muhjective 
SensatioDB- Autophuiiy-  Itirrcasod  Teinpc-raturo  ubjeelive  Syro- 
ploms— Appearance  ot  the  .Meatus  and  Mcmhraiic  KlTecU  of  the 
Air-lk)Dche— AiwcultHlion  and  Sounds  Heard—  1  'iapiosis  I'rotroasis 
—Treatment— Attentinn  to  the  \awi-rharynx  -Iteltef  of  Pain— 
The  .\ir-Do«che  —  Tie  Operation  of  Paracente-Ria  Sponfaneoun 
Perfuration  and  Us  Treatment  Treatment  of  Adenoid  tirowtlis  and 
of  Knlarged  Tonsils,  wlicn  JVesent. 

AciTE  catiirrh  of  thf  iiiidrll**  ear  it*  i»f*  somewhat  frecjuent  orniii"- 
reucp;  thirteen  per  cent.  i»t'  aura!  (liseaseri  are  ut'  this  nature. 
Children  are  more  JiaWe  to  sufFt-r  than  ndult*.  ami  males  aw 
more  fiften  afferted  than  tV-ninlf'*.  Tn  rntlicr  more  than  halt*  the 
number  4if  vtaiea  Ixitli  ears  are  afil-cteil :  when  llie  roniplainl  te 
nnilateral.  it  occurs  as  li-eqnently  in  the  right  ear  as  in  the 
left. 

Caoiei. — Catarrh  of  the  inixldle  eai*  ia  often  attribute<I  to 
exposure  to  cold ;  the  complaint  is  more  common  ita  wet  and  cold 
weather  and  in  flaniji  hiralitief.  than  under  opjuisite  condiliunn. 
'Hie  special  liability  o!'  ehihlrwi  ti>  suffer  from  this  disorder  is  due 
to  several  causes.  In  early  life,  the  lips  of  the  pharjnigeal  orifice 
(if  the  Knt^tachian  tube  are  but  slijafhtly  developed,  and  closure  is 
verj*  apt  t<i  ivmilt  when  the  pharynx  i**  nfiVcted  with  catarrh.  In 
|)Atient«  of  all  ages,  uatarrh  of  the  middle  ear  is  most  often  due  to 
diKordem  of  the  nast>-phnrnix.  Tlius  it  may  coine  cm  durin;^  an 
^trdinaiy  cold  in  the  head,  nr  an  attack  of  pharynjptia;  or  it  may 
complicate  chronic  aSectJont^  of  the  no^o-pliaryiix,  such  as  rhinitis 
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and  {^limiiic  plinrytigitis,  liypi'rti'ophy  of  the  tonsils,  and  adenoid 
growths.  An  fubrile  and  other  disorders  which  are  apt  to  be 
cwniplic/itfd  by  iiar*al  and  pharyncjeal  affertioiiR  nmy  Iw  re^ardwl 
an  prt*<iii*piniiiig  rause^  uf  niiddli'-ear  catarrh.  Among  »uch 
diseases,  scarlet  fevop,  measles,  diphtheria,  tj'phoid  fex-er.  in- 
flnenza.  and  s^i^liiliti  are  those  in  which  tin*  tynipannin  i-t 
eepecially  liahlf  to  sutler;  hut  Ihe  i-eaulting  intlaminatton  va  morn 
often  of  the  suppurative  kind.  Scrofula  ia  likewise  a  preduipoiting 
cnuTi)'  nf  r.itaiTli  of  tin*  midiJk*  cnr. 

The  affection  of  the  throat  Mliich  la  nnmt  oflt^n  aMix-iatetl 
with  »»idille-t^ar  catairh  in  chikln-ii  and  young  adults  in 
a«lenoid  growths.  They  form  a  constant  source  of  irritntion  to 
the  niucuuH  nienibrant'  ;  nioreover.  they  may  pret«  upion  th<» 
moutlis  of  the  Eustachian  tubes  and  impede  the  circulation  of 
blood  and  the  escape  of  the  secretion.  Prof.  Gniber  snggest^ 
that  they  may  alao  act  ia  another  way,  riz.  :^— by  preventing 
the  a<-ti<)n  of  thuso  inuscles  of  tlip  tub***  which  are  coniaiue<] 
iu  the  soft,  palate,  and  thus  interfering  with  tlie  ventilation 
of  the  t.vnipana.  In  adults  obstructions  in  the  no«tri!s.  narrow- 
ing and  occlusion  of  the  natial  patf^ages  and  enlargement  of 
the  ijiferior  turbinate  Iwdy,  are  often  UiwftcIatiHl  with  ntiddle- 
ear  catarrh,  and  i\'cpiire  careful  tn-alntent.  When  these  von- 
ditions  occur  in  children,  they  are  often  the  result  of  po«!it-na»al 
growths,  and  disappear  when  the  growlha  have  been  removed. 

Adenoid  growths  in  the  naso-ptiaiynx  have  been  already 
described  in  the  cliapter  on  Throat  Affections  connected  with 
the  Kar.  It  in  ^iiHicient  to  repeat  th.it  thene  gi*owth*  vary  in 
size,  and  oreupy  moi'e  or  leas  of  the  na»o-pharyngeaI  space. 
ITiey  may  completely  occlude  the  pcisteriur  nnres.  ub:*triict 
the  orifices  of  the  tubes,  and  cause  the  soft  palate  to  pi-otnide 
forwards  into  the  mouth.  When  these  growllia  are  piTCsent, 
alight  causes  are  often  8uflfi''ient  to  excite  artocks  of  i>liaryn- 
geal  i-atarrh,  with  extension  to  the  tymjmnum  ait  a  puissibte 
result. 

In  the  cases  above  descrilM^I,  the  prnpagatitm  of  catarrh 
from  the  naio-pharynx  to  the  tympanum  takes  plaoo  through 
the  Ewatachian  tulie;  but  when  the  orific*  of  the  latter  is 
occluded,  the  tympanum  is  alfectetl  in  another  way.  The  air 
contflinefl  in  the  cavity  is  to  some  extent  absorbed  by  the  blotnl- 
vessela ;    raivfacti(»n  takes  jtlacc,  and  causes  an  indrawn   condi- 
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tion  of  th(*  mpiiibraiif,  hs'peneinia  and  awelliug  ut'  the  uiucoua 
lining,  and  effusion  of  iiuirl  (Ayi/ro/w  e  raeuo). 

Th*»  pari  plavtMl  !>y  micro-or^^iams  in  rausing  and  maintain- 
ing eatttiTli  and  iutliunmatiun  nt  tlit-  middle  ear  cannut  a.»  yel  Ik- 
positively  estimated.  It  may,  however,  be  regarded  as  certain 
that  many  of  these  orgaiiisma  are  clofiely  cniuieoted  with  the 
devt-lopment  uf  the  procei>se8  refenvd  to.  TJie  following  para- 
graphs contmu  a  »)unimai'y  uf  the  most  i^eccnit  tuveatigatioiib 
on  this  euhject. 

The  micro-orjranigniti  most  often  found  in  lymj>anie  exudations 
are  the  tiij>(ococc<i»  jooettntonue  auil  the  etrey(ococcii.8  jujwjennn. 
Next  in  frecpienoy  come  the  staphi/locoecti^  jnfotjenen  alhug  and 
aureiu,  and  th^-  bunlla»  Mtercalonv ;  less  comtiT'iily  tlie /-jk^vhio- 
haeiUvs  of  Kriedlimder,  the  l>aeiUns  ^»i/w,'*/«»eiw,  the  stayhylofoccxts 
crrmis  nibu9,  and  the  imrroowcu*  Mra^jenw,  It  ia  doubtful  whether 
the  two  last  are  imthofrenic  in  charwter.  Several  kinds  of  niirrrv 
organiams  are  often  present  ul  Ihf  same  time ;  it  is  therpf(»re 
diflicult  to  assign  to  any  one  of  them  a  principal  share  in  the 
cantuition  of  inllanmiation.  Mr.  Kanthark's*  renean'lies  i^how 
that  in  cases  of  acute  otitis  media  jmre  eultivations  of  the 
lUl'hjcoC'Cua  jmenmonvi-  are  rarely  obtninahle:  in  most  casei*  tJie 
ihptococ^ts  is  a&!5wiated  with  the  ittaithijlocofA^m,  and  that  even 
where  the  menibrunn  tympaui  is  entire,  other  n  on -pathogenic 
rgunisms   (bacilli^   are   found.      "  We    need    not   woiidLT    tliat 

rophytes  and  other  bacilli  tind  their  way  into  the  middle  ear, 
when  we  wmsider  that  (lie  latter  fomnninicates  with  ihf  iiiiso- 
pharii'nx,  aud  tiius  with  the  air:  and  again,  thai  tlie  fmciUtes 
tn^mjgtmejt  I.  is  often  tonnd  in  normal  Kaliva."  It  is  worthy  of 
note  that  .sirnilar  orgunisinti  were  found  in  ^eveii  other  amce 
in  which  exudation  was  present  in  the  tympanum,  without 
eAndence  of  any  detnded  sjnnptoms  of  intlammatian.  In  cases 
of  chninic  otorrlxca.  the  dijtlwocctw  /meamomiv  was  not  discoveivd. 
It  would,  moit*over,  seem  that  various  kinds  of  miero-organiams 
mav  ncrur  in  sot-cession,  and  tliat  irillaiinnatory  processes  about 
to  subside  may  be  rekindled  by  the  advent  of  other  forma  of 
bacteria.  Tlius  /auful's  investigations  show  that  a  pathogenic 
micrcforganism.  exriting  otitis  media,  may  be  succeeded  b}' 
another  kind  of  organism  having  Uie  Bome  properties.  Tlie 
iliptvcoeeu*  fmiwiwitui-  may  be   sncceeded   by   the  staph ijltKOiXM 

•  Arrhfret  c/  OM'tjjf,  vol.  xlx.  p.  SU. 
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pyotjeiteg  alhiu.  Such  a  change  is  believed  to  be  tlie  tnain 
catise  of'  the  fJironic  chnracter  of  auppui-atiun  uf  the  middlK  ear. 
The  origiuftl  excitaTit  ])eri8he8,  but  has  Ipft  the  soil  prepai^d 
for  other  f^femis.  Zaufals  iiivestigationa  liave  also  i»hl>w^l  tliai 
in  rabbits  The  nnnnal  t^inpanum  is  not  free  from.genns.  and 
that  various  microorganiitnid  are  nbuttdaiit  in  the  naso-pharii'nx. 

As  a  isfeneral  rule,  it  is  impossible  (o  draw  any  conclusions 
as  to  the  dfgrfe  nr  coxirse  of  the  inflanimatori'^  priKit^as  from 
the  kind  of  uiicro-orga:ii8ni  contained  in  the  exudation.  One 
and  the  f^anie  form  may  be  associated  with  very  different  degrees 
of  the  iiiflaniniatoiy  process.  No  doubt  the  virulence  of  micr<>- 
organisms  varies  greatly  from  time  to  time,  and  great  differences 
exist  in  the  conditi()ns  u-hi<'h  influence  their  development.  The 
aiTtual  presence  of  bacteria  is  not  enough  to  excit*^  inflamnmtitm  ; 
other  cireunistauces,  favtitirable  to  the  development  and  multipli- 
cation (if  th(*  <jr^'aiiisnis,  nnist  Hkcwim^  exist. 

ChanztelB  of  Access. — Theiv  aie  SL-vei*al  routes  by  which  patho- 
genic micro-nrganicms  may  gain  access  to  the  tympanum.  As  a 
geueml  rule,  the  Eustachian  tube  is  the  channel  tlii-ough  which 
inflammation  is  propagated.  It  is  possible  that  pathogenous 
Imcteria  may  pasi»  through  the  tube  during  vomiting,  along  with 
a  minute  qnanttty  of  the  contents  of  the  stomach,  and  that  any 
that  may  remain  in  the  throat  or  nose  may  be  fiirced  into  the 
tulie  during  vi*)lent  expiratory  effort!*.  Tlieiv  is  a  second  I'oute 
by  which  nn'oro-organignis  may  pasa  into  the  tympannm.  viz.. 
through  the  blood-vessels.  It  is  possible  that  in  some  cases  of 
middle-ear  disease  connected  with  infectious  disorders,  the  excit- 
ants of  inflammation  may  take  this  course,  hut  actual  demonstrar 
ti{)n  h.i.«  not  yet  been  atfnrded.  It  is  easy  to  understand  that 
when  tlic  tympanic  membrane  is  perfomt«L  pathogennua  and 
non-pathogenous  boctena  may  jmijw  into  the  tpnpauum  and 
nndt«rgo  further  de\*eIopnient.  It  far  less  commonly  happens 
that  intlaninialory  pn>cesseis  extend  to  the  tympanum  fivmi 
neighbounng  parts,  such  as  the  external  meatus,  the  labn'inth. 
and  the  base  of  the  skull. 

Morbid  Appearances. ^The  t\-mpanum  contains  more  or  les>, 
scixius  I'xudatii  >\i  iii  ixetl  with  luutms,  the  proportion  of  tlies** 
constituents  varying  in  diflerent  cases.  Besides  mucus,  thi- 
exudation  contains  a  lai'ge  number  of  epithelial  cells,  much 
swollen  and  otherwise  altered :  pus  <!orpus(?les  are  likewifle  often 


ACUTE  OATAHUH   OK  THE  MIDDLK  EAK. 


307 


present.  Tin*  mucus  \»  formed  from  the  goblet  cells  of  the 
epithelium  ;  the  mucous  inernhmiie  itiwlf  amtaiiiH  hat  ver\*  few 
glands.  Many  of  the  epithelial  cells  are  in  a  fttat*"  of  complete 
Timcoid  <^e|trencration.  The  min?ou8  membrane  itself  is  reddeneid 
and  -iwolien.  either  on  dii^tinct  spots  or  throughout  its  ext^-nt. 
The  t^'mpaiiic  membrane  le  often  transparent,  and  permits  the 
level  of  the  exudation  to  be  seen  through  it ;  bnt  when  the 
inflanmiatiir)'  processes  are  severe,  itt*  tissues  become  infiltrated 
and  I'paqiie,  and  the  lustre  of  its  surface  is  diminished  or 
alr4>gether  lost.  An  excessive  anirnnit  of  exudation  may  cause 
membi-ane  to  bulge  into  thtf  meatus,  (hi  microscopical 
linatiou.  tJie  epithelial  layer  is  found  to  be  thick  and  swolleu. 
the  ves.«els  are  enlarged  and  distended  with  btooH,  and  superficial 
patcbeij  of  infiltration  are  noticetl.  Leui-ocvtes  are  mingled  with 
tJie  secretion  in  the  ueiglibourhood  of  these  patches.  Perforation 
of  the  membrane  rarely  occui-a,  notwithstanding  the  pressure  of 
the  exudation :  but  when  the  membrane  is  severely  implicated 
it«  tissues  may  give  way,  ami  the  fluid  will  then  escape  into  the 
meatus.  In  the  majority  of  cases  of  acute  catarrh  abBorption 
t«ke«  place,  and  the  process  completely  subfides.  The  symptoms, 
however,  are  liable  to  return,  and  the  complaint  not  infrequently 
wsumes  a  chronic  form.  When  this  stage  has  been  reached, 
slight  causes  will  otYen  bring  on  acute  attacks.  In  scrofulouR 
children  an  exudation,  at  Hntt  serous  or  mucous,  is  liable  to 
beci>me  purulent :  perforttti<jii  of  the  membrane  is  then  likely 
to  ftisue. 

Subjective  Symptoms. — In  tlie  majority  of  cases  the  first 
sjTiiptom  of  iicut*-  niiddlc-H-ar  catarrh  Is  a  feeling  of  pressure 
aui)  fulness  in  the  ear;  this  sensation  rapidly  becomes  more  and 
more  markeil.  ITie  patient,  however,  notices  that  the  feeling 
passes  otf  at  times,  particularly  id'ter  swallowing  and  blowing  the 
nos*'.  The  improvement  is  due  to  the  opening  of  the  b)nstachian 
tuljf.  and  its  advent,  is  often  aticonipanied  by  a  crackling  notse. 
Pain  is  soon  experienced,  but  this  symptom  vories  greatly  in 
character.  Sometimes  it  id  vei-T,*  slight;  in  other  caees  it«  severity 
is  deecrilted  aw  almost,  nnl>earable.  It  is  generally  of  a  pricking, 
Iwring  chai:u-ter,  not  confined  tu  the  ear.  but  spreading  over  the 
rid*  of  the  head.  The  pain,  which  may  be  continuous  or  inter- 
mittent, is  mainly  due  to  increased  t^^nsion  of  the  membrana 
tj'nipuii.  as  a  result  of  the  exudation  within  the  cavity.     It  ia 
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ajrfrravfttwl  by  siuOi  movements  tw  t^nd  to  shake  the  membrane, 
and  uotably  by  coughing,  sneezing,  and  l)lowing  the  ncwe,  and  by 
movements  of  the  jaw.  It  sometimes  jpxtends  to  the  mastoid 
region.  Tlie  pain  of  ratarHial  middle-ear  itiflainmnlion  is  some- 
lime*i  very  severe  in  ehildi'en.  mid  L'xocert>ation8  ave  y^ry  apt  to 
occur  lit  night.  As  a  general  rule,  the  pain  enbsidefi  after  a  few 
davri ;  it  may  r^x-nr.  hnt  with  diminiithed  severity.  In  some  cases 
the  aflei-tifin  rnna  t^uch  a  niiirl  coursf  Ihaf  fluid  may  i-olleet  in 
the  tympanum,  and  escape  by  perforating  a  previously  healthy 
tiTiip.anir  nifiiibrane  without  pain  lieini;  produced. 

The  hearing-power  is  more  or  leas  affected,  but  if  the  catarrh 
be  unilateral  the  loss  may  not  be  noticed  hy  the  patient.  In  some 
cases  impairment  of  hearing  is  present  from  the  i-om  men  cement 
of  the  attack  ;  in  others  it  comes  on  later.  It  is  due  either  to  the 
condition  of  the  Bound-condncting  apparatus,  or  to  implication 
of  the  labyrinth.  In  the  former  case  conduction  is  impaii-ed  by 
the  swelling  nf  thn  mncous  lining,  and  nubsequenrly  by  the 
thickening  of  the  tympanic  membrane,  impeded  movement  of 
the  ossicle*,  and  accumulation  of  secretion.  The  deafness  varies 
greatly  in  degree,  lieing  sometimes  verj'  sliglit.  and  f^ometinies 
almost  complete.  When  the  fenestra*  aiv  coveiWl  up  bv  exmlj^ 
tion  the  hearing  is  certain  to  be  much  impaired. 

Sabjectave  auditory  Bensations  are  dne  to  l1ie  same  causes  ai~ 
pi-oduL-e  the  ilcftfness.  and  ore  veiy  variable  in  I'liarat^er,  Adult 
patients  are  seldom  free  from  them,  but  it  mi-ely  hajipens  that 
children  mention  them.  It  may  bf  that  in  young  subjecte  the 
intra- labyrinthine  tension  is  less  liable  to  varv. 

Atttophony  is  another  sj-mptom  which  is  often  noiict»d.  The 
patient  complains  of  tlie  loudness  of  his  own  voice  ae  heard  in 
the  affected  ear.  Not  only  the  voice,  but  sounds  pnKluce*!  on 
touching  the  head  ainioy  by  their  loudness;  brn»)ung  and 
combing  the  hair  are  disagreeable  to  the  patient,  lliis  altered 
sensation  is  dne  to  closure  of  the  Eustachian  tulie.  Dcmble 
hearing  and  modifications  of  various  soimds  ai¥  occasioui 
symptoms. 

IncreaM  of  temperature  is  frecjuently  jiresenr,  espcciallv  i^ 
children.  ITie  fever  may  be  either  continuous  or  intennittent. 
and  may  not  altogetlmr  subside  until  the  exudation  has  )>econw 
absorbe<l.  More  serious  symptoms,  such  as  giddiness,  violent 
headache,    insensibility,   and    epileptiform    attacks   are   far    less 


ACUTE  CATARim   Ol'  Till-;  MIDDLK   EAK. 


309 


CDininon  than  in  acute  purulent  iuflniiimrttion.  but  thev  may  occur 
during  the  pix>givss  of  catarrh  nl  xhf  tyuij}aijmu.  Gidfliness  is 
due  to  pressure  upon  the  structures  of  tlie  labyrinth,  and  it  may 
aleu  be  causwl  by  fxteiiKion  of  ihi*  h\-pern?mift  of  th»'  tympanic 
vessels,  thruugb  tlio  petrtt-aquanious  Hsaure  to  the  ineuinj^es. 
There  is  another  iwaaible  cause,  vix.,  transference  of  the  irritalion 
of  the  aenfMiry  nprves  to  the  centres  wliich  ffguiato  the  equili- 
brium, SynipUims  of  facial  paralysis  are  occ^aaionally  noticed 
during  the  course  of  middle-ear  catarrh;  tliey  are  due  to  escape 
of  effiwion  into  the  Kallopian  canal  through  email  apertures  in 
Uie  posterior  wall  of  the  tyiupanmn.  Other  ayn'ptoma,  rarely 
obsen'ed,  are  due  tu  impHuation  of  the  chorda  tympaiii  uerve, 
and  lake  the  form  of  int;reaited  seeretion  of  ealiva  and  perversions 
of  ta*te.  Nenmlgia  c>f  some  branches  of  the  fiflli  nei-ve  is  some- 
times complained  (if. 

Objective  Symptoms. —In  the  examination  of  a  patient  the 
snrgt-on's  atteniion  («hunlrl  Ije  fii-st  directed  to  the  sra-te  of  the 
nose  and  iiabo-pliaryux.  fur  it  is  in  tliese  pai*ts.  mid  es|jeciaUy 
in  the  latter,  that  lesions  are  often  ibund  to  which  catarrh  of  the 
tTi-nipanum  ii*  due.  and  which  therefore  require  treatment.  Hence 
posterior  rhinoecupy  should  ut!ver  be  uegleeted.  and  the  state  of 
the  naso-pharynx  shoiild  be  carefully  noted.  When  the  aural 
mtarrh  is  connected  with  Pfime  constitutional  distjrder.  wich  as 
scrofula  or  syphilis,  the  glands  about  the  ear  will  ^euerally  be 
found  swollen. 

The  appearance  of  the  meatus  and  membrane  varies  in  different 
cases  and  tn  dilFeR-iil  sta^^'ej^  vf  the  eumplaint.  Hometitncs  the 
meatus  appears  normal,  but  moi-e  often  the  iutegumeut  lining 
the  (Mseous  portion  is  hypenemic  and  swollen. 

On  examining  tin-  n:eiubrane,  the  earliest  visibtc  changes  are 
diminution  of  lustre  and  increased  conca^'ity.  llie  surface  is 
usually  dull,  like  glass  that  has  been  breathed  upon ;  the  cone 
of  light  is  less  distinct  than  usual;  tlie  sluirt  process  pi-ujecta,  and 
the  anterior  and  posterior  folds,  but  especially  the  latter,  become 
more  tense  and  prominent.  The  veesels  which  are  contiguous 
U\  tile  handle  of  the  malleus  are  rnns'lilerably  enlarge<l.  and 
tortuous  vt-tesels  extend  from  the  periphery  towards  the  centre. 
Sometimes  (he  membrane  has  a  more  decided  polish  than 
normally  1}elongs  to  it;  its  colour,  especially  at  its  lower  and 
aiit«rior  part,  is  darker  than  usual,  or  perhaps  has  a  reddish  tingB 
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commiinicatwl  to  it  hy  tbf  lining  nit*m>)rane  of  the  tynipannni. 
Ilie  liundlf  of  the  malleii«  remains  viHilile.  unless  obscured  by 
the  coiigcstod  vessels,  or  covered  by  the  posterior  fold.  The 
colour  of  the  tymprunc  meinbrane  soon  becomes  chan^fed :  the 
red  tiuge  disappears,  and  gives  place  to  a  yellowitli-white  or 
yelkiwish-gi-een  line.  Tlie  change  is  owing  in  port  to  the  eul 
6idenee  of  the  eonjrestion.  bnt  mainly  to  the  exudation  in  tlw 
cavity  cif  llic  tynipannm.  When  the  seerelion  is  copious,  and  tlie 
membrane  is  inflamed,  it  may  bulge  out  towards  the  nieatns; 
otherwise  it  may  be  in  its  normal  position,  or  even  depppwed. 
Tlie  latter  condition  is  tIk-  result  of  almoHphei-ie  pn-s-sure  acting 
on  it  after  the  air  which  was  in  the  tympanum  lias  been  almost 
or  entirely  absorbed,  and  more  cannot  enter  on  atxxmnt  of  the 
swollen  condition  of  the  Fhistachian  tube.  The  colour  of  the 
membiwie.   &^   above  described,    is   verv  marked    in    its  lower 
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Um'  p)ir«-pi  ion  of  ttic  ipac*  ooeuplMt  by  a  bubble  In  ibv  wpf^r  nniMfor  MRmrnt.  mad  wtotiwr 

It)  tb«  iKwtrrlor  i*>f[inMit. 
Pig.  M  kliixti  tbpBpfJMniiiiwut  tticuimrPoraMprBllUlralr  hod  l«Bn  tii>Mi«l,  anil  Iwtotvtiw 

Initiblea  bad  tinir  Ui  Hm-  Id  t>u-  Inp  nf  tl>e  Hiilil  nii'l  txadnrv, 
FI|t.  M.    Tbr.Hiiiii-  mr  n  («*r  ilin.v*  «(i*>r  the   ntpmbniTiF  had  tvm  )>urM-t>irnl  Btiil   Ih^^  fluid 

eTRcniat«d,  tliow-tny  ih*'  dulJ  beirlntiing  to  n^ccumiilBtr. 

segment.  Soraet.imes  yellowish  specks  are  visible;  these  are 
caused  by  tiny  patches  of  exudation  adherent  to  the  internal 
surface  of  the  meinbrane.  Sometimes  a  line  con-esponding  with 
the  surface  of  the  fluid  is  clearly  discernible;  this  is  usually  more 
or  leKB  curved,  with  the  concavity  dii-ecle<l  upwaitls.  In  other 
cases  the  highest  point  of  the  exudation  is  at  the  umbo,  whence 
the  surface  slopes  towards  the  periphery  on  each  side.  Below 
this  line  the  yelkwish  or  greenish  tint  of  the  membrane  is  more 
pi-onouuced.  It  leen  frequently  happeus  that  without  any  decided 
change  in  the  lower  part  of  the  niembranu  its  surface  ap[>ea]-s 
lo  lie  crossed  by  one  or  two  very  fine  lines,  resembling  hairs. 
When  the  exudation  is  visible,  movement  of  tlie  head  forwards 
or  baekwai-ds  wiU  cnxM^e  an  alteration  in  the  bve!  of  the  tbiid 
and  in  the  colour  of  portions  of  the  membrane. 

KffiMt*  produced   hy   the   Iiyection   of  Air.— The   ejcndation, 
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ikti  visible  through  tht'  nit'inliriiria  tyiiipani.  pivseuts  a  tlifleiviit 
appearance  when  air  is  introciucfd  by  means  of  a  Politzer's  ha;^', 
or  through  a  taitiietfr  (fig-.  94).  The  aurihce  Inn*  ia  no  longir 
visible,  ainl  tho  yt-Iiow  ivilonrahV'n  is  succeedwl  by  a  number  of 
sntaU.  (lark  cirttles  vvbirli  nuiy  nunv  about  and  then  dicnjipear. 
Tliesf  are  aip-l)ubV>les,  prtKlucvrt  by  the  inflation.  At  the  aame 
time  liie  hearing-pnwiT  ih  flecidedly  improved,  unless  (he  tympanic 
iyi%-ity  l>e  quit*-  Hlled  witli  exudation.  As  tested  by  the  watch, 
boiie-ctHiduction,  whirh  may  have  been  muoli  impaired  by  tlie 
exudation,  is  likewise  restored  after  air  has  bei-n  injeete<l.  'J'he 
tiinin(^-fork  teat,  when  the  affection  is  unilateral,  gives  the 
following  reHult^ — infreased  perception  on  the  affected  Ride  with 
Weber's  experiment,  and  "negative"  with  Itiuue's  test. 

On  auKoltation  whilst  air  ih  being  iiijerted.  rattling  sonndu 
or  rales  aiv  gHnerally  heart!.  These  seem  ^i  uripnale  near 
the  ear  of  the  observer;  (heir  ihaiaiTter  varie.H  ac^c-ording  to 
the  quantit}-  and  quality  of  the  secretion.  When  the  lattor  is 
thill  and  serous,  the  wmnds  may  be  dejtrriUed  ai*  ••crackling;" 
when  it  is  mucoue  and  viscid,  "  bubbliug"  »ouuds  are  heard.  Xu 
eonnd  is  ppodured  when  the  tynijvinnin  is  completely  fille<l  up 
with  exudation,  or  when  the  ^Jticstnilnan  tube  is*  iinpennealile 
to  ikir.  Even  when  exudation  Is  prvaent  uo  bubbling  Gound  will 
be  consod  by  the  entrance  of  air,  \mless  the  fluid  be  thi-own  into 
agitation,  'lliit^  result  is  also  noticed  when  the  exudation  is  small 
in  quantity,  and  just  covers  the  fluor  of  the  tympanic  cavity.  It 
must  be  remembered  that  «evi-ral  injptrtiona  of  air  may  be  recpiired, 
before  any  sound  is  pniducinl ;  the  fir!»t  attempts  may  only  suRiw 
t<i  overcome  the  i-eeietance  of  the  walls  of  the  Eustachian  tube. 
The  wmnd  is  likely  to  be  of  a  very  indefinite  chai*ac!(er  when 
the  tynipaumn  e<»]itaiiis  a  little  tenacious  strivtiun ;  in  such 
caseg,  a  distinct  pop  may  sometimes  be  heard  after  the  air-bag 
haa  l>eien  emptied  several  times. 

'I'he  Diagnosis  of  acute  middle-ear  catarrh  is  for  the  moat  part 
easily  made;  the  objective  KJ^nptoms  ai-e  fiufficiently  characteristic. 
In  doubtful  eases  the  results  follownng  upon  the  injection  of  air 
will  establish  the  dinguoHiP. 

ProgTiosis. — This  is  fftvoiirablo  in  the  majority  of  recent  cases. 
provided  that  suitable  tivatnient  he  adoptefl.  When  the  (-atarrh 
bas  lasted  for  some  time,  the  prospect  is  less  favourable  ;  adh«.>sions 
may  have  fonned  and  the  changes  in  the  niucons  membrane  may 
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-._•■■      iirfini'iu'eil   Ijy  hvnhiifut.     The  follow 

:        >     ■"•Tiinli'tl   :is   uiilavouralile :    a  decideH 

.;.    -    -  .■.^'^'  tint  I'linmu' stages  ;  the  su]Jerveiitioii  c 

.-..■  "ni|jlii.'arii.>u.s   in   the  labyrinth:    sy])hi 

-.:^      ■i.T'.ii.  :iiul  exhausting  diseat^et*  in  general. 

■   -itnvy  rowardsi  relapse  is  apt  to  be  very 

■  .•■!!. I'  .nst'jise  of  the  nose  and  pharyn.x,     I 

■he   middle   ear  greatly   influence   the 

-  ..     :^-.."A»,i-   Iv  considerably   improved    when    tl 

...     iie   prospect  is  decidedly   go<'d  ;   if  thei 

•ii"H.   x\w    ehances    of  recttvery   are    j)rop 

U  'u-ii  there  are  evidences  of  labyrinthin 

iiHuwement  can  be  expected. 

.li'ii    I'f  the   disease   in   ordinaiy  ca.ses    is 

I  i^.-v       Puin    is   nsnally   the   first   synijttoni    t 

■  ■.(    je.iring-pinver  is  recovered,  and  tinnitu; 

-.i  :iic.      This    last    symptom    may,    however 

ne    after    all    other    signs    of  the    disease 

'"'le    habits    of   the    patient,    especially    t 

.;    'Ill-    general    state    of    health,  must    be 

<i-iuiting  the   ehanees   of  recoveiy.      In    al 

.iiv-^-ar    catarrh,    the    patient    whonld    be  m, 

1  ..^.u.ny   »<f  ivcurivnce,   and    of  the    snpervei 

>^w,huwuc      111  the  treatment  of  acute  middle-ear  cat 

..    ..j"-*!   objects   to   be   kept  in  view,  viz..  t( 

.*    .'         '!■   to   diminish    the   severity  of  the  pn 

■  .iM'iit  ivlapses.     Confinement  to  the  linus 

.  .    -Juaild  be  prescribed  even  for  mild  cas' 

.   v:!;ii>  of  fever,  the  patient  sbonld   lie  k' 

i.i.iuig   To   pi-ofluce  congestion  of  the  hea 

-\>\i.   ihc  diet  should  l)e  of  a  light,    iion-: 

4A.>liolic   tiiiids  aufl  tobacco  should  1k= 

lU-    I'owels    requires    attention  ;     purg; 

. -,     aiv     generally    indicated.        Kor 

i.     .-[tiarrli   a  careful    examinatiim     <>% 

\    Muwle.  inasmuch  as  the  startiii*^— 

,     'v-  fnund  in  that  part.     The  trea.-% 

■  . :    lias    been    descriljcd    in   a   pr»'v\ 

!,■  atVei-tions  oi'  that   re;ri"n. 
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louche  ehoiiM  1h*  employed  with  jfreat  caution,  leet  tJip  roemlinuie 
should  be  ruptured  or  the  nyMiptonis  of  iiiBanimation  appravated 
rather  than  impi-oved.  The  possibihty  of  forcing  roicro-organi^iuf^ 
iitt>()  ihe  tympanum  must  not  be  forgotten  ;  this  drawback  apper- 
tains especially  to  I'oliUer'a  method,  which  arts  upon  tlie  air 
in  the  naso-phai-ynx.  When  only  one  ear  is  affected,  the  uae  of 
the  ratheter  is  clpfidcdly  preferable;  the  force  of  the  injection  can 
be  act;urjil*"ly  grjuhinted.  and  nn  injur}-  is  likely  to  be  produced  in 
the  sound  ear.  A  two  per  cent,  solution  of  cocaine  sliould.  as 
iisnal,  be  previously  sprayed  into  the  noetrils. 

Besides,  however,  beinjf  suitable  for  children.  Politzern 
method  should  be  adopted  whenever,  for  any  reason,  the  catheter 
canudt  be  employed  ;  in  some  cases,  it  may  be  pi-actisefl  by  the 
patients  tliemselves.  Air  should  be  injected  daily,  and  thiid 
continue*]  until  the  impi-overaent  prmhiced  in  the  ht-arinj^-power 
remains  inialtored  at^cr  the  lapse  of  twenty-four  hours,  and 
the  tympanic  membrane  resn-mes  iti^  normal  appearnnce.  As  a 
general  rule,  this  treatment  sliciuld  be  eontinue<i  daily  for  ten  or 
twelve  days,  and  atlerwardB  less  frefjuenlly. 

\n  the  nmjority  of  o{\s**s  the  intnubietion  of  air,  aided  by  the 
other  men8U]'es  already  dest-ribefl,  will  suffice*  to  bring  about 
complete  recovery.  When,  however,  the  symptoms  appear  to  be 
im.ifTeoted  by  treatment,  it  mny  bfcomc  necest<aiy  to  make  aii 
opening  in  the  inembrana  tymjMini.  'llie  operation  is  indicated 
when  the  cavity  contains  secretion,  and  when  the  symptoms  hre 
accompanied  by  severe  deejy-seaTed  ]iaiii  and  fever.  Tnder  tlie 
latter  cin-umstanreis,  neither  PtilitzerV  niethiKl  nor  the  use  of  the 
calhctvr  M-iJl  prove  etlicat^ioua  ;  on  the  other  hand,  the  injection  of 
air  into  the  ear  will  tend  to  ayjiravate  the  pain  and  intlanmiatinn. 
Moreover,  not  only  treatment  ui  this  character,  but  even  the  act 
of  blowing  the  nose  ttomewhat  violenlly  may  ch'ive  exudation  from 
the  tympanum  into  tlie  mastoid  cells,  and  there  set  up  riolent 
inHanimation.  In  these  severe  cases,  the  exudation  is  rarely 
absorbed ;  as  a  general  rule,  the  membrane  speedily  lx»cumed 
ruptni-ed. 

The  Operation  of  Faracenteiis, — If  the  jw^nunulation  1m*  not 
very  gn-iii,  ujid  iht-  luernhnuie  not  much  reddened  nor  verv  tense 
and  bulg^ing,  and  especially  if  the  pain  bo  only  slight  or  moderate, 
the  operation  of  paracenteiiis  may  he  deferred,  while  treatment 
is   directed   to  the  nares  and    throat,  as  already   dedcribtil.     A 
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blister*  or  mustard  plastor.  or  if  symptoms  are  only  very  plic;ht  the 
liniment,  tir  tim-tiire  v\'  iodine  may  lie  applied  to  the  niastoitl 
process,  and  a  few  drops  of  a  10 — 20  per  eeiit.  sohitiuu  uf  cocaine 
may  he  placed  in  the  eftr.  The  advice  alrt-ady  jfiven  aft  to  diet 
aiid  general  regimen  mui-t  l>e  «trictly  followed.  L'lider  tIuh 
treatment,  the  qnantity  of  exndatinn  may  lie  expwted  to  diminish 
ill  a  ffw  days  :  Iht*  bulging  of  the  posterior  pai"t  of  the  memliraue 
then  becomes  less  prominent,  and  at  the  same  time  a  gradtml 
detat-hinfui  of  the  epidermis!  may  he  (jhsen'ed  to  take  place, 
whereby  the  membrane  assumes  n  mottled  'a]^pearauce.  After 
the  inflammation  has  pnhsiderl.  the  epidermal  layer  nf  the 
tympanic  membrane  suraetimes  becomes  delachwl  as  a  whole,  and 
fills  up  the  meatus.  This  layer  may  be  mistaken  for  the  membrane 
itself;  bnt  it  may  he  distiiignished  by  its  fnnnfl-fhajied  form 
Mid  dull  app*'arance.  It  readily  gives  %vay  when  Inuched  with  a 
probe. 


ElO.  }M. 


When  the  atvuniulatiou  is  considerable  and  tlie  membrane  is 
tense  and  bulging,  and  especially  if  there  be  high  fcwr  and  any 
sign  of  implication  of  the  meninges,  the  operation  of  paracentesis 
should  not  be  delayed.  A  small  lance-sl)aj>ed  knife  is  the  best 
instrument  for  this  purpose;  it  should  be  tliurouglily  distnfeeti*d 
by  hfilding  it  for  several  minntes  in  boiliTig  water  ctr  in  absolute 
alivhol,  and  then  drying  it  with  sterilised  cotton-wool.  In  order 
to  provide  for  the  escape  of  the  secretion,  it  is  desii'able  tn  make 
an  incision  rather  more  than  the  sixteenth  of  an  inch  in  length, 
the  beat  upot  to  select  being  in  the  infenor  half  of  tlie  membrane, 
between  the  umbo  arid  the  posterior  inferior  margin  of  tlie  meatus. 
The  incision  int<i  the  membrane  sometimes  causes  i*liai*p  pain,. 
and  Pome  aniesthetic  is  therefore  necessarj*.  Cocaine  ik  usually 
sufficient  :  a  few  drops  of  a  warm  20  per  cent,  solution  may  he 

*  The  liliflt«ricff  fluid  (Emp.  OmthaiiriinU  LiquM.),  which  has  bsea  usd  for 
many  yearn  nt  ibo  Koyal  Ixjmlon  Ojihthnlmii:  Hospital,  is  a  very  good  prepnni- 
fktn:  and,  in  cocseqaance  of  It.^  ^catur  coDHiHiencj,  La  much  l«ss  liable  to  tuq 
from  lite  plnuc  to  nltich  it  lias  bccrti  npf)licii  Mmn  lb?  B.V.  form.  It  ie  uianti* 
footond  i^  T.  BDd  H.  Smith  k  Co.,  1:^  Worship  Street.  Ixtndon,  E.C. 
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dropped  into  tlm  ear,  or  the  tueatui^  mai,-  be  (Uled  with  the  sauie 
6md.  Before  using  the  cocaine,  however,  the  meatus  should  be 
thiimnghly  syringed  out  with  a  solution  of  perchluride  of  inertnirj* 
(yV  l^i"  cfiit.).  It  shuuld  then  be  dried  with  cattou-wool,  aft«r 
which  the  cocaine  solution  may  be  introduced  and  allowed  to 
remain  for  aiwut  five  minutes.  If  the  cocaine  be  insufficient, 
chlomfortu  must  Iw  ailminii»t<iretl.  A  goixi  light  must  be  thri>wn 
upon  the  nifuibratic.  and  thr  patient's  hea^l  carefully  liehl  while 
the  inciaion  is  made. 

The  incn»iii«  is '  followed  by  the  diac^harge  of  muco-^terons 
secretion,  sometimes  in  considerable  quantity.  Its  escaiHi  may 
re<|uire  to  be  expedited  by  air-propuUion  ;  for  this  purpose  a 
Politzer':^  inilatiftn  may  Ih?  given,  or,  what  ip  better,  air  injet-ted 
thitmgli  a  catheter.  A  piece  of  absorbent  wool  should  be 
previously  placed  against  the  opening  lu  the  meuibraue  to  take  up 
all  the  fluid  which  escapes.  The  advantages  of  a  catheter  are  that 
the  force  of  The  atr  injected  nan  l)e  regulated  according  to  the 
consistence  of  the  fluid,  aud  the  sound  pmduced  by  the  air 
intlicate*  whether  or  not  all  the  secretion  has  been  removed. 
Whilst  Hnid  remains  in  the  tympanum,  a  bubbling  sounil  will  be 
heanl  tlirougli  the  auijcultatioii  tube  whenever  air  is  iuject4?d ;  but 
a«  soon  ae  the  cavity  is  emptied  only  a  bloudug  sound  n*ill  be 
pert^eived. 

As  a  general  rule,  scarcely  a  drop  of  blood  escapes  after  the 
pmicture,  unless  there  be  considerable  hj-peneniia  of  the  mem- 
brane. In  a  few  rases,  the  operation  has  l>een  attended  with  veiy 
considerable  hemorrhage.  In  one  of  these.*  the  knife  passed 
through  the  floor  of  the  t^inponum  into  the  commencement  of  the 
internal  jugular  vein.  'Hie  lia?mon-hage  wn*  arrested  bj-  a  tampon 
of  iodoform  gauxe.  With  onliniiry  precautions  ^uch  an  accident 
Cfiuld  not  oct^ur. 

When  the  o)MTatiuu  is  completed,  the  pai*ta  should  lie  carefully 
drie*l  with  carlxilised  cotton-wool,  and  a  plug  should  be  retained 
in  the  meatus.  Tlie  jMitient  must  b*-  kept  in  bed.  or  at  n'st  in  his 
room,  until  the  wound  in  the  membrane  has  healed.  Air  should 
Ik*  injected  several  times  daily  in  order  to  prevent  a  t^K»  rapid 
olobure  of  the  o{x>ii)ng  and  to  remove  secirtion  fmm  tlu'  cavity. 
The  wound  generally  Iieal»  in  three  or  four  day*,  but  it  may  do 
au  ill  a  few  hours.      lnje<*tions  of  air  should  Im*  continued  for 
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Mine  taim*  afifrwanli*,  uiil  nntil  tht*  heariiijr-power  is  ivstored. 
Sboold  the*  exudation  continue  after  the  wounri  has  healed,  it  vn}\ 
he  tu*c«8KarT  to  niakt*  another  oppiiiii^.  When  thfs  occurs,  thp 
upfuiiig  should  agaiu  bt?  made  in  llu-  ))L>silion  uf  the  lunm-r  one. 
in  order  to  prevent  imnecessarr  injury  to  the  membrane. 

In  A  lar^e  majority  of  cases.  priracpnteRiw  of  the  tympanic 
nwmbraue  dues  not  give  rise  to  any  inliainmatory  synipwms;  but 
occteiituolly  the  operation  is  followed  by  evidences  of  acute 
purulent  otitis,  So  unriesirahle  a  result  has  rnuaed  the  operation 
to  be  regarded  with  dit^lavour  by  ^ome  authorities:  but  there  can 
be  Qo  doubt  as  to  it.5  bcueiicial  effects  aa  a  general  rule.  The 
posffihilitT  of  aggravating  tht*  condition  ahould,  however,  be  borne 
in  mind,  and  should  nnphai^ise  the  m-ct-ssity  of  iMioptiii^  anti- 
•ejitic  and  other  prt-eantions. 

Bpontaneous  Perforation  of  the  Kembrane. — fn  ^ome  cases  of 
>te  i'AtArrh  r.f  the  tyinpninnn,  rupture  of  the  nipnibrnne  oocurs 
nlane«ni!*ly.  and  the  surgeon,  when  first  cunsulteil,  fintls  that. 
there  is  a  muco-pumlent  or  pnnilent  discharge  from  the  ear. 
When  this  !«  tin*  case,  the  pain  and  t^ensatinii  f>f  ftdness  will  have 
greatly  diininighed,  but  the  deafness  ami  the  noises  in  the  ear  may 
h»ve  become  more  marked,  owing  to  increase  of  exudation,  and 
idan*  inflannnatioh  of  the  membrane.  In  ench  cjwes.  after 
temoving  the  discharge  by  syringing  and  dr\*ing  the  meatus  with 
oorton-wool.  the  membrane  may  be  seen  to  Iw  much  reddene<l.  so 
that  the  parts  usually  nWi-vable,  such  a*  the  liandle  and  short 
process  of  the  malleus,  can  no  longer  be  made  nut.  Tlie  perfnra- 
liim  np|R-ur&  as  a  yellowish-gi'ey  spot,  puUattng  simultaneou&ly 
with  the  pnlee  at  the  wrist.  This  phenomenon  is  due  to  the  fact 
that  the  inipulne  of  the  pul.fe-wnve  in  the  (Hinted  vettsels  of  the 
hypenernic  tissue  of  the  tympanum  and  membrane,  or  in  the 
intemnt  carotid,  is  transferred  to  the  layer  (if  fluid  cfivering  these 
parts,  and  when  tJiey  are  iUumiuated  the  movement  beeomeH 
man  if  eat. 

When  a  discharge  from  the  ear  has  become  establislied,  as  a 
result  of  spontaneous  rupture  of  the  membrane,  the  meatus  nntsst 
hft  demised  once  or  twice  daily  by  syringing  with  iukewjuTU 
H-nlvr.  An  alkaline  ftoluti<m  (Sodii  Bicarb,  gr.  iv.  to  J,].)  is  more 
efficiu'icins  than  plain  water;  and  boric  acid  in  solution  mav  also 
be  u^'fl  with  advantage  (gr.  v. — xv.  to  5J-)*  '^^*^  latter  dmg 
redootl  to  a  fine  powder  should  be  blown  into  the  ear  after  the 
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meatus  hoe  been  thoroughly  syringed  out  aiul  dried  with  cotton- 
wool. "When  the  di.^t-harge  is  purulent  it  is  Boinetimes  adiisable 
to  BjTinge  the  ear  with  a  soUitmn  of  carbolic  acid.  1  in  GO  tu  80. 
or  of  perchloride  of  mercury.  ]  in  1  ,U0O  to  2.000. 

In  exceptional  cases,  when  the  exudation  is  very  ttmafMons.  it 
may  he  advisable  to  inynnge  out  the  meatus  with  a  warm  ^dutiun 
of  bicarbonate  of  soda  or  chloride  of  sodium  (one  or  two  per 
cent.),  and  to  inject  thia  fluid  through  the  Eustachian  catlieter  and 
wash  out  the  tympanum.  The  t)^n|)a^l^c  mucous  membrane. 
altlioug-h  veiy  sensitive  when  in  a  normal  condition,  is  not 
irritated  by  these  injections  when  its  tissue  ia  relaxed  and  swollen 
aft*r  an  attack  of  inflammation.  On  the  otluT  hand,  in  favourable 
cases,  this  treatment  is  followed  by  closure  of  the  perforation  and 
cessation  of  all  syinptoiiis  in  from  ten  t^j  foui-teen  days. 

Wlien  the  opening  in  the  membrane,  whether  spoutaneous  or 
mafle  by  the  knife,  pi-oves  loo  small,  so  that  the  exudation  h 
still  iTtained,  it  must  be  sufliciently  enlarg»?d,  '["hh  operation 
will  be  followed  by  escape  of  secretion,  restoration  of  the  mem- 
hnine  to  its  normal  position,  and  cessation  of  the  pain  in  the  ear 
and  side  of  the  head. 

The  external  meatus  oft«n  participates  in  tlw  inflammatioti. 
I>ec(>min)|;  r«?d,  injircted,  and  swolleu.  and  this  condition  is  apt  to 
he  maintained  by  the  irritatinp:  di-scharg^.  The  inflammation. 
however,  subsides  under  the  use  tif  the  remedies  applied  to  the 
tympanum  ;  the  insufflation  of  powdenxl  boric  ac^id  ^nerally  has 
a  goo<I  eifeot ;  but  if  it  irritat*?8,  the  dru(j  may  lie  applied  in  the 
form  of  a  saturateil  Bolution. 

In  children  especially,  adenoid  growths  are  frequently  present, 
and  the^-  growths  ar>*  common  causes  of  anral  eatai-rh.  If  found 
they  must  be  removed  in  the  manner  descrilied  in  the  piwious 
chapter  (gee  page  280)  as  boou  as  convenient  after  the  present 
atfection  has  subsided. 

Hyi»ertn»phy  of  the  tonsils  is  another  cause  of  middle^^^ar* 
cmtorrh.  'Hie  treatment  conslsta  in  the  removal  of  the  tonsils  (x/ie 
pogt*  201),  or  of  a  portion  thereof,  by  means  of  the  guillotine.  If 
the  patient  will  not  submit  to  this  treatment,  an  attvmpt  may  be 
made  to  diminish  iJie  size  of  thfl  tonsiU  by  the  daily  application 
of  llnct.  lodi  on  a  camel-hair  brush,  and  by  the  internal  adminis- 
tration of  the  Syrapua  Ferrl  lodidi. 
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CIIHONIC  UATAlliUl  OF  THE  MIDDLE  EAK. 


CbroaJr  CaUrrli  or  the  Tympanum- Treiiuenfy  and  Form*!,  Catflrrhal  and 
Adhesive — Causes— AflfecliLms  uf  the  Eustachian  Tube— .\iiat(jmieal 
Appearances — Subjective  Symptoms — ^IteafnesB,  Noiaes  in  the  Ear, 
Giddiness,  Autophony,  Paracusis,  etc.  —  Objective  Appearancea— 
Condition  of  Membrana  'Pympguii— Use  of  the  Catheter  and  Air- 
l>onche — Effects  on  Appearancwi— IVrforation  of  the  Membrane — 
Course — DiagDOsiK  and  PrognOBis-Treatiuent— Attention  to  Stato 
of  N'aso-Pharynx— The  Air-itouclie,  Politzer's  Methixl,  the  Catheter 
— Chloride  of  Ammonium  Vapour  and  HeiiiedieM  in  Huid  Komi — 
The  Vse  of  Siogle's  SpoculuHi--Pani«cutesis  and  Plicotomy— Oeneral 
Treatment  of  Clironic  Middle-Ear  CaCaiTh. 


Chronic    Catarrh    of   the    Tympanum  i^  a  dtn-idedly 

notnnioii  (iiiit-asi* ;  about  twi-iity  per  rent.  <tt'  all  cajit's  of  aural 
iffi-ction?  come  under  lh\»  hirodiiig.  Adults  iorni  the  majority  of 
patientK.  aud  botb  soxes  are  equally  liable  tu  suffer.  As  a  ^'iieral 
nile.  both  iftwa  an*  aff«^-te<l ;  when  the  roniplaint  is  iintlaternl,  the 
left  ear  U  more  ulten  nltiu-kiHl  tluui  the  right. 

A  chrome  stage  otit«ii  lolKiws  an  acute  attack  of  mid<ik>eai* 
;  but  in  a  ioni»itlerab]e  ]>n)portion  of  caees,  there  is  no 
lorj'  o(  &uy  delinitoly  acute  it^iuptonm.  CbiY)nic  catarrh 
tppmre  in  two  principal  forma:  in  one,  the  process  is  mainly 
c*t*rrhnl.  i.e.  afcompanied  by  tiioiv  tir  less  abundant  8(H:retitm  ; 
in  thv  !««fcond.  the  proct^s  is  marked  by  hyperplasia  uf  ihc  mmxfiis 
ounnbmue.  odhesloue  between  variotis  ports,  and  thiekeuiog  and 
coodrasntton  of  tieeuee.  To  thi«  latt*»r  form,  the  term  "drj* 
catarrh  "  \ia»  been  applied.  There  ia  no  strict  line  of  deniarcat  inn 
bdween  thei«c  two  types,  ina.*niiieh  as  the  strictly  catarrhal  funn 
nay  \Msii  into  the  adliet^ive  or  aderotic  type  of  the  disorder,  and 
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mixed  forms  often  occur.  Nevertheless,  it  seeniB  wlvisAhle  to 
consider  tH>|]nr»t«?1y  the  catAH'hat  form,  and  to  devote  anotht^r 
rhnptcp  to  the  {k'scriptiou  of  the  arlhesive  proceaaes  and  their 
con%e(\nences. 

Cantea. — Ab  already  statnl,  a  chronic  stage  may  follow  oii 
acul*"  Attack,  or  the  symptoms  niny  U-  g-i-adually  aiid  slowly 
developed.  In  the  latter  claeis  of  eas^^s  tliey  are,  for  thi*;  niosl 
part,  dne  to  extension  from  the  na8t»-phar\-nx.  and  may  occnr 
in  the  cours*c  of  scarlet  fever,  measles,  ttyphitis.  and  scrofula.  In 
fiome  patients,  the  aural  atfection  is  associated  with  ohstnictive 
4li!«eat5es  of  llie  hea]*t  or  limjjfs.  Exposure  t-o  cold  and  wet  is  often 
mentioned  as  the  probable  cause  of  tlie  complaint.  In  some 
]iatient«.  excessive  indulgence  in  tohac-co  and  alcohol  wenis  lo 
Jiave  p]-ovoked  the  disease.  Hereditary  predisposition  is  often 
traceable  in  this  as  in  other  affections  of  the  ear,  and  several 
members  of  a  family  are  not  infi-ec|uently  found  to  Ik-  suffering 
from  chronic  aural  eatarrh.  Hereditar)'  predisposition  to  naao- 
pharyngeal  catarrh  is  otU-n  noticed,  and  when  this  exists  the 
development  of  aural  diseaiie  is  only  ttrfj  probable.  Accordinjf  to 
.some  authorities,  certain  anatomical  ])etulinrities  of  tin?  tyn>- 
panuin.  f.ij.,  abnormal  smallness  of  the  cavity  and  of  the  feueslr». 
are  hePL-ditarily  tran«mitte<l.  and  these  abnormalities  are  thought 
lo  fav<mr  the  development  of  aural  catarrh. 

Affections  of  the  Eustachian  tnbe  play  a  considerable  part  in 
the  causation  of  chronic  middle-ear  catarrh.  If  this  channel  for 
tlie  ventilation  of  tlie  tpnpantnn  lie  ocehKlet],  the  air  in  the  cavity 
becomes  rarefied,  and  the  8ame  effect,  is  produced  when  the 
tympanic  orifice  of  the  tube  is  bloekwl  up  by  swelling  of  the 
lining  membrane.  Under  sadi  cireumstances,  the  menibrnna 
fynipani  is  drawn  Ktill  more  inwards,  and  becomes  less  trans- 
parent, and  serous  fluid  may  be  exmle<l  into  the  taivity.  When 
the  exudation  is  mucous  and  viscid,  the  membrane  usually 
ivmains  depressed ;  it  rends  to  bulge  into  thf  meatiis  only  when 
its  tissue  is  softened  or  the  qnantity  of  fluid  contained  in  the 
t^-mpauum  is  ver\-  large.  In  severe  cases,  the  tympanic  cavity 
and  the  mastoid  cells  ofL-  filled  with  exudation.  Tlie  adhesive 
tbrni  of  chi-onic  catarrh  may  constitute  anotlier  stage  of  the 
process. 

Aaatomieal  Appearances. — Jji  the  early  stages,  the  tympanum 
contains  more  or  U-ss  exudation,  which  may  be  serous,  mucous,  or 
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mucfl-pnrnl^nt  in  cbaracltr.  It  U  ui>uully  viscid  am)  tenwtious, 
and  adlifit'iit  to  the  siirfaop  of  the  liiiing  membrane.  The 
niiiooiis  membrane  ie  decidwlly  tliickeTief3.  this  chaiij^e  depending 
partly  upon  sinall-cellefl  infiltmtiou  anil  increayt-'d  supply  of  bloiHl, 
but  mainly  upon  prolit'emtion  of  the  cellular  elements  of  the  mem- 
brane itself.  'ITie  connective  tissue  is  increased  Iti  qnantity  and 
contains  a  large  number  of  i-pindle-i^hapeil  cellt< ;  later  on,  the 
tissue  l)e*.*c>nu*s  mure  Kbrous  in  cbai*aetfr  and  the  cells  are  less 
abundant,  'llie  mnrotiB  membrane  in  the  nei{;lilK>nrhood  of  the 
feneitr*.  and  the  niuooui^  eoverinjf  of  tiie  ossicles  are  espwially 
affected  ;  and  there  is  often  marked  thickening  of  the  membrane 
lining  the  Hoor  of  the  eavity.  With  the  development  of  tha 
prrH;e«»,  the  oHsicles  become  embedditl  in  the  swollen  tisHue, 
and  the  fenestne  are  almrtst  completely  hidden  tix>ni  view. 
Macou9  surfaces  thu«  come  into  eontact,  and  adheeionm  take 
place;  as  the  swelling  subsides  in  crmsequence  of  retrogivssive 
nietaniorphosis.  baudt;  antl  membmnes  extend  Ix'tween  the  aur- 
iaoee.  The  cwsides  themselves  undergo  various  changes  of  an 
iuflammatftry  cUaraeter,  and  the  process  not  infi-pqtiently  extends 
from  the  inner  wall  of  the  tynipanio  cavity  to  the  labyr-inth.  The 
formation  of  exostoses  is  another  ii'sult.  and  ankylosis  ))f  the  base 
of  the  stapes  is  perhaps  the  most  fivquent  eonsecfuenee  of  disease 
of  the  ost>ick*s.  The  condition  is  due  either  to  calcaiv<ius  deposit 
aronnd  the  base  of  the  Ixine  or  to  pi-oliferotion  of  the  cartilaginous 
covering ;  in  other  cases,  there  is  true  ossrans  union  (synostosis). 
Similar  changt-H  ai-e  armietimes  found  in  the  ailiculatiun  l)etM-een 
the  mallene  and  iiieiip". 

llie  Membrana  Tympaui  Is  always  HHjre  or  lesa  Involved.  The 
change  most  commonly  obseiTed  is  thickening  as  a  result  of 
hyperplasia  of  its  mucous  membrani-.  When,  however,  owing  to 
persist4'nt  closure  of  the  liuslachian  tube,  the  memb]-ane  remains 
indrawn  for  a  long  period,  it  is  liable  to  become  thin  and 
atTOphierl.  When  tinrkened.  the  membrane  appears  dull  and 
more  or  less  upoque,  and  loses  its  elasticity;  these  changes  oiv 
usually  most  marked  at  the  periphery.    Calcareous  deposits  are 

)Dietiniet*  dbservwl. 

Subjective  Bymptomi. — Unless  the  complaint  has  supervened 
upon  an  acute  altai^k.  the  early  bymptoms,  in  many  cases,  are  of 
an  indefinite  character,  aiirl  the  patients  are  unable  clearly  to 
indicate  their  dumtion.      Deafness  is  always  present;  but  when 
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only  one  ear  is  affected,  the  loss  of  function  may  be  unnoticed 
for  a  considerable  period,  and  in  the  case  of  children,  impaired 
hearing  on  both  sides  may  be  attributed  to  inattention.  Even 
adults,  with  both  ears  affected,  are  often  unaware  of  any  loss  of 
fiinction  until  the  condition  has  become  verj"^  pronounced.  They 
unconsciously  supplement  their  hearing-power  by  lip-reading, 
and  bv  filling  up  gaps  in  conversation  by  guesswork.  It  is, 
moreover,  a  common  habit  of  deaf  persons  to  attribute  their 
incapacity  to  imperfect  articulation  on  the  part  of  the  speaker, 
rather  than  to  any  defect  in  their  own  organs  of  hearing.  Sooner 
or  later,  however,  in  these  cases  of  chronic  catarrh,  the  hearing- 
power  becomes  decidedly  impaired,  so  that  the  patients  cannot  fail 
to  be  aware  of  their  loss.  Implication  of  the  cochlea  causes  loss  of 
he*ring-power  for  high  notes.  Absolute  deafness  seldom  or  never 
oixurs,  except  as  a  result  of  the  further  stages.  Pain  is  sometimes 
complained  of;  it  is  generally  due  to  exacerbation  of  the  catarrh. 

Hoins  in  the  Ear  constitute  another  symptom  which  is  almost 
TOTwriably  present.  In  many  cases  the  tinnitus  is  the  first  iiidi- 
oMu^i  of  aural  mischief,  and  the  one  that  causes  the  patient  to 
sv^^k  ivlief  from  treatment.  In  another  class,  almost  or  quite  as 
Y]»nien>U!'.  the  tinnitus  accompanies  the  later  stages  of  the 
«j|^'^ion.  and  proves  very  obstinate  and  troublesome.  The  noises 
x-»n-  in  character  and  intensity ;  they  are  described  by  different 
^rosa^nts  as  '"  singing,"  "  whistling,"  "  buzzing,"  "  blowing," 
--  'r\>»nnir."  etc.  They  are  either  continuous  or  intermittent ; 
^.^.j^jfiies  they  are  sjmchronous  with  the  cardiac  pulsations,  and 
■*.-«^''tiuu'!!  altogether  irregular  in  rhythm.  Sounds  either  of  a 
>»-i:\  hiijh  or  of  a  ven,-  low  pitch  for  the  most  part  indicate  an 
*Nm*.'N>^^  stage  of  the  disease,  with  implication  of  the  labyrinth. 
WV"*!  v^ulv  slight,  they  may  give  the  patient  but  little  trouble; 
Xic  «?v«nx  lv»nd  and  constant,  they  prove  very  distressing.  It  is 
sV«  i%v^i^>^t  tlmt  they  are  aggravated  by  excitement,  and  by 
^v*s>'  NxUlv  or  mental  exertion,  by  conditions  of  exhaustion,  and 
V  ,^\\>v«.ivv  indulgence  in  alcohol  and  tobacco. 

K*»^>ev  sv'unds.  I.e.,  those  originating  in  the  ear  iteelf  or  in  its 
:;i!iUviKVv  MoiijhlHturhood,  are  less  often  complained  of.  They 
vv  -i^t^'  ^'  oK^nic  .^pasims  of  the  tensor  tympani  and  the  muscles 
..  iw  KM«.t;*^'hian  tube,  and  can  be  heard  on  auscultation.  They 
uv    -^  iKii\*iU'«s  with  movements  of  the  soft  palate  and  tympanic 
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Giddiness  is  another  aonieivhat  common  s\nnptcim  of  ciirouiu 
anral  catarrh.  At  first  the  attfiuks  are  slight  and  transient :  aa 
fcbe  diaease  progiTestie*.  they  are  apt  to  become  severe  aud  pro- 
!onge<l.  They  are  then  often  auRfKriatw^  with  iiaii>»fa  or  vomitini^, 
and  wHth  increase  of  the  timiitus.  They,  in  coinmun  with  the 
noiaes,  are  presnmably  due  to  extension  of  the  processes  in  t\w 
tympanum  to  the  external  senii-olrciilar  canal  aiul  atrlilea.  In 
some  cases,  loss  of  memory,  inability  to  con  cent  rati;  the  atten- 
tion, and  a  sensation  of  fuhiess  in  the  head,  are  superadded  to  the 
gi<ldini->is. 

A'ariations  in  the  intensity  of  the  symptoms,  aud  especiallv 
in  the  degive  of  deafness,  ai"e  L'haraeteristii:  of  the  disease,  and  ai-e 
sometimes  traceable  to  changes  of  weather,  and  alterations  in  the 
condition  of  the  naso-pliai'pix.  As  »  general  rnle,  the  patients 
are  woi-se  in  all  i-e«peetB  in  L-ohl  tlanip  weather.  The  Iwdily 
health  of  the  patients  oilmen  haa  a  decided  intluence  on  the 
^mptonia. 

Antophony  and  Paracasia. —  Other  symptoms,  occasionally 
pivbeut  in  cases  of  chronic  aural  catarrh,  are  a-uiophontf  and 
peculiaririe;-  of  hearing  (paracusis).  Tlie  former,  whieli  hna  heen 
already  descriljed  (*ee  page  296).  consists  of  reverljeration  of  and 
ecliu-Iike  additions  to  the  patient's  o^-n  voice ;  and  other  sounds 
sometimes  nndergo  like  niorliHcations.  It  is  oft^n  asRoeiated  with 
alinomtal  patency  of  the  P]u»itachian  tube,  which  is  prone  to  occur 
in  "dry"  catarrh  of  the  niiddU-  ear.  It  is  also  noticed  in  cases  in 
which  the  tube  has  become  inipermenble,  and  may  then  be 
attributed  to  increase  of  (wseous  conductivity. 

Pai-acusis  Willisii,  or  hearing  improved  by  noise,  is  sometimes 
noticed  in  cases  where  the  movement*  of  the  oasioles  are  inters 
fered  with  by  swelling  and  exudation.  An  increase  of  stimulus 
is  necessary  to  cau^e  sufficient  vibration  ;  when  this  is  prnvided, 
the  hearing-power  becomes  mnch  improvetl.  Sucli  patients  can 
henr  Ix-tter  when  travelling  by  railway  or  iu  a  closed  couveyanoe 
than  wh'Mi  nil  iirnund  tlu-m  it  quiet. 

Objective  Appearances, — The  condition  of  the  tympanic  mem- 
l.irane  varies  in  diffei-ent  cases;  when  the  morbid  process  is  maiid}- 
w^nfined  Ui  the  inner  wall  of  the  cavity,  it  may  be  but  little 
change<1.  As  a  gi*ncral  rule,  however,  the  membrane  is  more  or 
less  drawn  inwanl^?:  the  short  pnieess  projects  and  the  posterior 
fold  is  tense  an<l    well-delined.     The   handle  of  the   malleus  is 
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firawii  inwards  arid  backwards,  and  eonietimes  almost  covered  by 
the  [jr«t:^i'ior  fold,  (mly  it«  extremity  remaining  visible ;  the 
postericT  Buperior  qimdraiit  uf  the  membrnnf  is  much  n^duced  in 
fiizt*.  The  cone  of  light  appears  smaller,  less  brig;ht  and  distinct, 
and  Hornetinn*  in  inTcrnipl*-!! ;  it  may,  indm'ii,  be  alt<>gether 
abBciit.  V'arious  aUemtiuns  n,re  obeen'ed  in  the  appearance  of 
tlie  membrane,  opacity  beiiij<  the  most  common  chhnj»e.  Tliis 
may  l>e  either  uniformly  diHiised,  or  scattered  in  palirhee  over 
the  surface ;  in  the  latter  case,  the  posterior  segment,  between 
the  limbo  and  the  penphery,  ift  apt  to  hf  esjiecially  aflerted. 
Sometimes  the  upacity  is  especially  marke<l  at  the  pt-riplien,'. 
The  colour  of  the  altered  portions  is  bluish-white,  and  lu  later 
stapes  leaden-grey ;  the  margin  is  not  very  clearly  defined.  Tlie 
^K}\ii  may  be  bo  thick  and  den*ie  as  to  resemble  ca!cai*eou*  deposits, 
which,  moi'e<iver.  are  sometimes  found  associated  with  chronic  aural 
catarrh.  These  deposits  are  decidedly  white  in  colour  and  cres- 
<vntic  in  form,  and  have  well-defined   margins. 

An  opposite  condition,  viz.,  a  peculiar  Imnsparencj'  of  portions 
of  the  membrane,  is  sometimes  noticed  in  long-*tanding  cases ; 
it  is  due  to  nti^phy  and  Ion*;  of  substance.  When  a  large  portion 
of  the  membrane  is  thus  nHcctefl,  several  ititra-tympanic  struc- 
tures— f.ff.,  the  promontori",  long  process  of  the  incus,  and  even 
the  stajjes — may  become  visible. 

When  the  tympanum  contains  free  exudation,  which  is 
generally  the  result  of  a  subacut*  attack,  the  opacity  of  the 
meuibrane  prevents  the  fluid  frnni  being  clearly  distinguishable ; 
lhen»  may  be  a  liglit  yellowish  tinge  of  the  lower  half,  or  one  or 
two  dark  lines.  Wlien  the  serretinn  is  viscid  and  mticons,  the 
opacity  "ill  be  still  more  pronounced.  When  cicatrices  exist  in 
the  membrane  and  i-xudation  is  abundant,  the  pressure  of  the 
latler  may  cause  tlieiu  to  bulge  out  ftx>m  the  surface  of  the 
membrane  and  form  whitish  or  greenish-gi-ey  pirrjections.  If 
tlie  membrane  lie  in  a  state  of  atrnphy,  the  level  of  any  exjstiug 
exudation  will  Iw  very  clearly  made  out. 

The  loijection  of  Air  afibrds  material  assistAUce  in  del«rmining 
the  state  of  the  tympanum,  miea  of  variinis  kinds  are  Iioard  when 
exudatinn  i:*  present  and  air  is  injected  through  the  catheter.  \{ 
the  Eustacliian  tube  be  permeable,  absence  of  sound  on  injecting 
air  indi<'ates  that  the  secretion  is  very  tenacious  and  odlierent  to 
the  walls  of  the  tynipauum,  or  else  that  it  entirely  fills  the  cavity. 
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A  rough,  iutemiptvd  souud  iutlicattis  that  tlie  mucous  oiembratie 
is  relaxed  and  swollen,  and  coated  iu  places  with  tenacious  mucus. 
When  some  fori'^e  'ia  rvrjniped  to  iiijpi't  th**  air,  and  tht^  sound,  at 
Hrat  weak  atid  shrill,  becomes  slrouger  and  lower  in  pitch  after 
one  or  two  swallowing  movement*,  some  obstruction  in  the 
Hui^tachian  tube  may  be  inlen-Hd  to  exist.  Complete  imper- 
nieabiliry  is  extremely  rare.  If  the  sound  heai*d  on  auscultation 
be  i-oniparativfly  normal,  and  the  hearing-power  be  much 
diniiuishcd.  the  case  is  pnjlmbly  one  of  oillu'sive  or  "  drj* " 
catarrh. 

In  most  cases  inflation  of  the  tympanum  is  followed  by 
decided  impi-overaent  of  hearing-power,  which,  however,  soon 
passes  off,  The  rompressi'd  air  foi-ces  the  memlirane  outwards, 
and  overcomes,  for  the  time,  the  secondarv'  contraL-liun  ot"  the 
tensor  tyrapani  muscle.  On  examining  with  the  speculum  im- 
mediately atVer  inflation,  the  iiunnal  cunditiuii  of  the  parts  in  seen 
to  l>e  restored  to  some  extent :  the  membrane  is  less  concave,  it 
may  even  bulge  out  into  the  meatus ;  the  short  proceiis  and  the 
posterior  fold  ai-e  less  prominent,  and  the  handle  of  the  malleus 
is  more  conspicuous  and  less  horizontal.  When  exudation  is 
present  in  the  tympanum,  the  injection  of  air  causes  its  disjxTsion ; 
the  yellowish  tinge  disappears,  and  the  line  marking  the  upjwr 
8orfi»ce  of  the  fluid  is  no  longer  visible  or  else  is  altered  in 
pcKiititm.  These  chaiiges  are  less  distinct  when  the  exudation  is 
of  a  tenacious  character. 

In  eases  of  chroTtic  rataiTh  with  perforation,  after  using  the 
syringe,  the  short  procetw  and  ihe  luiib<l]e  of  (he  malleus  art^ 
usually  visible,  the  membrane  is  seen  to  be  thickened,  whitish-grey 
in  rolour,  and  cnnted  with  patches  of  epithelium:  the  perloration. 
which  is  usually  situated  in  the  anterior  infi-riur  tpiadraut,  is 
small,  roundish  iii  form,  and  has  its  margin  everted ;  through 
the  iipening.  the  nniroiis  mendirane  of  the  tympanum  appears 
reddeuefl  and  lliiekenetl. 

Bone^onduction. — Unless  there  be  some  disorder  of  the  laby- 
rinth, osseous  conduction  is  found  to  be  increased  on  the  affected 
side;  and  if  both  ears  be  involved,  the  sound  is  most  distinct  on 
tJie  side  on  which  the  symptoms  are  espcclaUy  pronounced. 
Kinne's  experiment  gives  negative  results,  \vith  diniinishefl  air- 
conduction  and  itu'feased  length  f»f  time  rlnring  which  the  Kouud 
is  heard  through  the  bones  of  the   skull.     Then?    is   sometime* 
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cixtsidernble  difference  between  the  re»nlta  of  t««tiiig  by  the  watch 
aud  by  speech;  but  various  patiente  differ  very  moch  in  this 
resp«N?T. 

Conne  of  the  Biieaw. — Chronic  aural  catarrh  always  runs  a 
protracted  course,  and  the  complaint  is  apt  to  prove  very  obstinate 
when  it  has  euperveiied  upon  disease  of  the  naso-phan-nx,  or  ia 
o^tiociat^d  with  constitutional  fltsorder«.  The  hearinyr-puwer  is 
obsen'tfd  to  be  more  and  moi-e  impaired;  the  change  for  the  worse 
\s  sometimes  slow  and  eometinies  rapid  in  its  progi-ess.  Not 
infrequently,  the  condition  remains  stationan.'  for  some  lime,  and 
then  becomes  worse  ;  spontaneous  inipi-ovenieiit  is  seldom  noticed. 
In  the  absence  of  treatment,  the  processes  upon  which  the  condition 
dependtf  go  on  either  intermittently  or  continuonyly ;  thickening 
of  the  mucous  membrane,  ndliesions  between  various  parts,  indura^ 
tion  and  chalky  deposits  are  the  ordinary  resnlts. 

Diagnosis. — Chronic  aural  catarrh  is  for  the  most  pai't  easily 
recopHKable.  Tht?  symptoms  already  described,  and  especially 
the  couditiou  of  the  mcmbrana  tympani :  the  state  of  the  nas<>- 
phaiynx;  the  sounds  produced  and  the  improvement  in  hearing 
when  air  is  injected — theae,  taken  together,  indicate  the  real 
nature  of  the  case. 

Prognosis. — Moi-e  or  less  improvement  in  heariuf^-power  niay 
generally  be  nnticipatod.  provided  that  proper  treatment  lie 
nubmitt*^!  t-o ;  wul  the  greater  the  change  for  the  better  after 
tbe  injection  of  air,  the  more  favourable  the  prospect.  Several 
examinations  are,  however,  desirable,  before  any  definite  opinion 
is  expresat-<] ;  the  air-tlonche  may  at  first  produce  resutte  which 
aiv  aubsequeutly  unattainable.  A  somewhat  lengthened  trial  ia 
therefore  necessarj'.  I'olitzer'a  iuHation  or  injection  of  air  through 
A  catheter  should  be  used  twice  or  three  rimes  a  week  for  aboiu 
three  weeks,  and  if  no  improvement  result,  the  outlook  is  by  no 
means  promising,  though  much  may  be  done  to  prevent  the 
O'ndition  fi-om  becoming  worse.  If  the  injection  of  air  fails  to 
inipPOPP  the  hearing,  but  lessens  the  subjective  symptoms  (the 
noises  and  the  feeling  of  pressniv  imd  fulness  in  the  head), 
there  U  reason  to  hope  for  satisfactory  results.  The  hearing- 
pijwer  should,  it  may  be  uot.ed,  be  thoroughly  tested  for  various 
aonndfi,  both  before  and  at^er  the  employmout  of  the  air-tlouche ; 
Aiffereucee  may  be  noticeable  in  the  perception  of  some  sounds 
Mid  uot  in  that  of  othere.     When  any  improvement  is  detected. 
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iTii  dorfttion  shotild  be  not^d ;  the  prognosis  id  generally  favourable 
iu  pruportioQ  lo  thn  latter. 

Certain  other  circomstaiices  tend  to  render  the  prD^iut^U  more 
or  less  t'avuurable.  and  may  be  brietly  enmniarised  as  tullowfi : — 
Hie  adoption  of  tn^tmeiit  in  an  early  stage  of  the  disease,  and 
before  marked  s^iuptoms  hare  .set  in :  intermitteucy  of  the 
_tiiuiini6;  maintenance  of  bone-conduction ;  heariiig-i>ower  for 
:h  and  high  uoteH  not  much  impaitvd ;  vuriatione  in  the 
intensity  of  the  symptoms  from  time  to  time,  and  absence  of 
hereditary  predisposition.  In  cases  in  which  a  cmv  is  impossible. 
much  may  often  be  done  to  cause,  at  least.  tem[Kirary  impitive- 
iu«nt«  and   to   prevent  the  condition  from    becoming  decidedly 

w»in*e. 

TrtatmenL — Any  existing  afiectiun.  of  the  naso-phan.iix  must 
be  carefully  attended  to  in  the  manner  already  described  (*« 
page  2i7).  'ITie  local  treatment  ui'  the  middle  ear  )ias  for  its 
objectit  the  ai.)^or])tion  of  exudation  and  the  dimiinition  of  itwt'lling 
and  thickening  of  the  mucous  membrane. 

Inflation  of  the  Tympanum  h  the  nio^t  important  ther.i])e\itio.-tl 
measure.  It  tiiid^  to  hrt-ak  up  atlliedians.  to  remove  exuilatinn 
aud  to  stimulate  absorption  ;  it  likewise  act«  mechonically  on  the 
niembrana  tympani  nut]  chain  of  ossicles,  and  lessens*  the  pressure 
on  the  fenestne.  Air  may  Ix-  injected  into  the  tympanum  eitlier 
by  T'olitzer's  method  or  with  tlie  aid  uf  the  catheter.  The  ibrnier 
IB  suitable  for  children  and  for  mild  cases  of  bilateral  disease  ;  the 
cathet«'r  in  i-etjuJivd  whenever  there  is  considerable  swelling  of  the 
Kustachian  tube,  aiu!  also  when  remedies  aiv  to  be  injected  into 
it.  The  carrj'iug  out  of  Politzer'a  plan  w  sometimes  eiitrtiated 
lo  patieut«  themselves  or  to  their  friends.  In  such  cases,  very 
careful  inBtructiuns  shtfuld  Ije  given  as  to  the  metJKid  (if  employ- 
ment. On  tlie  whole,  air  injected  tliruugh  a  catheter  yields 
bctttr  results,  but  certain  precautious  are  necessary.  The  instru- 
ment should  be  used  daily  or  everj*  otlier  day  for  two  nr  three 
-weeks,  and  afterwards  at  longer  intervals,  pronded  that  the 
aymptums  show  some  improvement.  If,  after  a  month's  trial, 
the  result  be  negative,  the  catheter  should  be  given  up,  at  least 
for  a  time.  Another  attempt  should  be  made  a  tew  weeks  later, 
whtin  the  i-esult  will  p]-obaljly  be  better.  As  a  general  rule,  the 
use  of  the  cathetn.'!  \>  iollowed  by  decided  im])r<")vemeur  of  hearing. 

Application  of  Vapours. — In  some  leases,  the  absoi-j^Jtiun  of  the 
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pxudfltion  is  promolwl  by  chloride  oF  uiniiioiuum  iiitroducwl  in  the 
goaeous  ibrni  into  the  tympanum.  The  mft.hncl  of"  nsing  lhi» 
ri*mt'dy  hiw  Iwen  alrejuly  ilc^crihed  (nfe  jmIiLCc  144^.  Care  must 
Ih"  taken  tliat  the  atiimouimn  is  perttftly  ueutraltsed,  otherwise 
much  irritation  may  be  caiiacHl.  IVcided  benefit  is  not  infre- 
qiiiMitly  witneMPcl  in  raj^es  tliat  Imve  In^t-n  little,  if  nt  all,  impri>r«l 
by  the  inji-ction  of"  air;  tlu*  rciiiwly  U  incliirattnl  in  caHen  uf  thit* 
kind,  and  when  rfi,les  continue  to  be  audible  atlter  ppolongwl  tn-at^ 
ment  with  the  c-atheter.  Hie  vapcvur  shimld  be  applied  twice  or 
thret-  times  a  wtH»k,  and  for  three  or  four  minutes  at  a  lime.  Air 
impregnatefl  with  turpentine  may  be  need  in  a  similar  manner, 
A  few  drops  aiv  poured  into  the  air-bag  and  allowed  to  volatilise  ; 
the  air.  thus  charged  with  the  vapour,  U  then  inject.ed  thr«.»U)5h 
the  catheter.  A  K-tter  plan  ig  to  have  a  email  vutcanitf>  box 
titted  on  to  tbe  deliver)'  tube  of  the  PoHtaier's  bag,  in  M'hich  can 
l>p  p\ict'd  a  iPierc  (.f  wriol  ni'ii^jt^ned  with  the  medicament. 

Bemedies.  in  a  Fluid  Form,  may  tikexnse  be  appliect  to  the 
mucous  membrane  of  the  middle  ear  (»«*  page  294).  At  first  these 
shouhl  be  of  a  mtnparatively  mild  character,  «.;/..  solution  of  iodide 
of  potassium  5 — lU  grains'  to  the  ounce,  or  solution  of  bora.x.  alum. 
carl)onate  of  soda,  or  chlorate  of  potash  2 — 3  grains  to  the  ounce. 
Atterwai-ds.  when  the  condition  has  become  less  acute,  solntions 
of  nitrate  of  silver  'i — 5  grains  to  the  ounce,  or  of  sulphate'  of 
zinc  1 — 3  grains  to  the  ounce,  may  Iw  can-fully  tried.  Of  theso 
solutions,  about  twu  or  Ihree  drops  should  Ije  injected  with  very 
slight  piv-^ssure:  with  larger  ijuantitieii  and  stronger  solutions, 
severe  pain  and  some  amount  uf  iiiHaniniation  may  lie  set  up. 
Tliese  injections,  when  they  are  well  borne,  may  be  used  twice  or 
thn-i-  times  a  week,  and  eonliiiufd  fur  several  weeks.  AJkalim- 
reniedies,  thus  injected,  render  tlit*  secretion  less  viscid  and 
more  capable  of  absorj>tion. 

Besides  inflation  of  the  tjmtpannm.  there  is  another  method 
whereby  the  membrane  and  ossicles  may,  in  some  measui"e  at 
least,  be  restored  to  their  original  positions.  This  plan  consistit 
in  raii'fying  the  aii-  in  the  external  meatus  by  the  aid  of  Siegle'a 
Kpeculnm  (I''ig.  30,  page  81).  The  larger  end  of  this  speculum 
is  closed  by  a  glass  disk  ;  an  india-ruhlier  tube  connected  at  its 
other  extremity  uith  an  elastic  lug,  opens  iilto  the  side  of  the 
instmment.  M-hich  closely  fit^  the  meatus.  Before  intrvxlucing 
the  speculum  llie   bag  is  compressed;    it«  expansion,  when  the 
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instrunifitt  is  iu  posilitm,  rarefies  the  air  in  the  nieatiis,  and 
draws  ihr*  inembrmin  t}-nipani  oxitwards.  Wlien  thin  niet4iD(l  is 
practiBed,  the  patient?  sometimes  aaswrt  that  the  hearing-power  is 
incrpased.  and  that  the  subjective  eeiisations  aiv  less  ti"Oublesonie. 
The  Operation  of  P&racenUiis  (^ee  page  315)  is  HnnietimeB 
ftdrii«)i|e  in  c.isps  of  chnmic  catarrh  of  the  niiildle  ear.  and 
especially  when  (lie  Minptoniii  threaten  Ut  become  acute.  It 
niay  be  practised  with  advantage  when  other  methodB  of  treat- 
ment have  failed  to  remove  the  exudation  frum  the  tynipanuiu. 
and  also  when  the  cavity  appears  to  be  completely  filled  with 
tf'nacious  secretion. 

For  the  relief  of  the  subjective  symptoms,  and  with  the  view 
improviuL;  the  hearing-ixiwer,  plicotomy,  or  *livif»ioii  of  the 
lerior  fold,  is  retn  mini  en  tied  by  Koni''  authorities.  'Hie  opera- 
tioa  lias  V-en  done  when  the  fold  project<B  and  forms  a  :fharp  ridgv, 
and  when  other  measures  have  failed  to  pnxluce  relief.  A 
pt-rpendiculai*  incision  is  made  with  a  parat^entesis  knife,  through 
Ihr  fold  in  it»  anterior  half,  at  a  dintance  of  2 — 3  mm.  from  the 
■IuM*t  procesa.  It  is  better  to  cut  from  below  upwards  than  in 
the  opp<i§ite  direction.  ITie  hnemorrhage  is  easily  stopped  with 
a  little  eiitt*m-wooi ;  a  plug  of  carbolised  gauze  should  be  placed 
iu  the  meatus.  In  onler  to  avoid  wounding  the  chonla  tympoui, 
the  knife  should  not  be  thrust  too  far  inwards. 

Variuu*  other  operative  measurett.  having  for  their  objects  the 
relief  of  teuaion  and  the  t;eparatiou  of  adherent  parts,  will  be 
described  in  the  chapter  on  Adhesive  lufiammatiou  of  the 
Tympanum. 

In  all  eaaee  of  chronic  middltM^ar  catoi-rh,  it  id  not  sufficient 
to  treat  the  UK*ai  disen.***;  the  patients  general  condition  always 
requires  attention.  Change  of  air  is  often  beneficial,  and  is 
alvraya  desirable  whenever  then'  is  a  pronounced  tendency  to 
hmnrliini  or  phaiyngenl  catarrh.  Residence  in  a  mount.ainon6> 
dirfrif't.  phellei-wl  fnun  high  winds  and  possessing  a  mild  clima^, 
oft«n  suits  these  patients.  In  winter  s{K'cial  care  is  necejisan.' ; 
if  tlir  patient's  means  permit,  change  to  a  warm  climate  should 
br  adx-iiiteil.  Any  sjjecial  constitutional  disorder  -e.j..  tubeix-ulosis 
OTiypbilis — will  require  appropriate  treatment.  The  diet  in  all 
eMK»  sliould  lie  of  a  nourishing  character ;  tobacco  is  generally 
liBrtfiil.  and  strict  nipderati(>n  shonlH  be  enjoined  in  the  use  of 
alcoholic  stimulants.     Baths  of  various  kinds,  with  the  water  at 
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a  suitable  temperature,  are  useful  accessories  in  the  hygienic 
treatment  of  these  cases  ;  if  the  weather  and  the  patient's  general 
■condition  permit  of  sea-bathing,  Ward-  Cousins'  india-rubber  ear 
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protectors  (which  are  manufactured  in  four  sizes),  Fig.  97,  must 
be  introduced  in  order  to  prevent  the  water  from  getting  into  the 
meatus. 


>TER   XXVI. 

tOMC  ADHESIVE  CATARIUI  OF  THE  MIDDLE  EAU— OTITJS 
MEDU  CATAlUlilALIS  SICCA— SCLEROSIS  OF  THE 
MIDDLE  EAR. 


Xatare  of  the  Disease — Origination  and  GenemI  Consequences— Patbi> 
logical  AppearasceB — ('aiiaes — Rj-mptomft — Impairment  of  Hwiring 
—  Sobjertive  Sensations  —  Hj'pcrjt'Sthpsia  AcuRtica  -  l*arafUBis 
Objective  Appcaranocs — TTie  Mciiibraua  T>'nipmji— Cootnu-tion  of 
TenM.>r  Tyiupani  Muscle — t'onilitioD  of  the  .Naso-i'liarj'tix  and 
Eustachian  Tubes — Testing  the  Hearing- I't>wer—(_'ou  rue  and  Ter- 
mination—Diagnosis— IVognosiS— Treatment— Attention  to  Naso- 
Fharyu — The  Air-Douche — Application  of  Remedies  to  the  Tym- 
panum^Itarerartion  of  Air  in  the  Meatus — PoIitMr's  Plan — Lucae's 
Hpring  Prewure-Prolie  —  Horamel's  Method  —  Treatment  of  the 
TiiinituR— The  EuDtachiun  Tubes — General  Hygienic  Rules— Dpera- 
ttons  I*roposed — Removal  of  Tympanic  Membrane  and  Ossicles— 
l-IstabUshment  of  an  Opening  in  the  Membrane— Division  of  the 
Posterior  Told  of  the  Tympanic  Membrane— lUvi-ii ion  of  the  Anterior 
Ugmment  of  the  MaJlt-un — Multiple  ludsions  into  the  Tympanic 
Membrane — Dhision  of  the  Tendon  of  the  Tensor  Tynipani  Muscle 
— IndiratioDS  for  ttperation  and  Various  Methuds— Renults. 

Thik  fonu  of  catarrh  is  characterised  by  a  great  variety  of 
!iympt4mig  aiid  morbid  appearaiueB.  The  pr(K--*^gde8  developed  in 
the  ^'mpauuiit  tend  eapeoiolly  to  the  formation  of  adhe&iuiut 
bstween  many  parts  of  the  middle  ear.  and  thus  lead  to  t^eriuiis 
iiDpainiiL-ut  of  hearing.  The  variun»  fhungei<  do  not  aUvaytt 
originate  in  abnomial  Het!ret4ir)'  procettties.  Pulitzer*  lays  ^reat 
»tiw»  iipuri  the  fact  tliflt  in  tht*  aliBence  of  any  preWous  catarrh, 
■n  insidious  intert>titial  intlammntion  may  become  developed  in 
tht  mucuuB  membrane,  with  thickeuiiig  and  sul>»e(jueut  txmtrat> 
*  l^hHfiici  ^er  OhratheilkuHfle,  2  Aaf\.  8.  -/SS, 
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tioii  as  results.  The  ligamentous  apparatus  is  similarly  aflect«Ki, 
and.  as  a  consequence,  tlie  ossicular  chain  becomes  more  or  lew 
rigid,  and  the  mtaiie^  fi-equeutly  becouies  atikylosed.  It  i?  not, 
howevei",  possible  t*i  draw  a  wbarp  line  of  demarcation  between 
secretory  catarrh  and  adhesive  processes  as  a  further  development. 
'J'lie  aniiluiuical  chiiii^-s  wliich  aiv  at  the  base  of  the  latter  may 
be  developed  during  the  ratArrhal  st^^e,  and  coutimiouely  \ritli 
it,  a*!  well  as  after  it«  subsidwice. 

This  furni  of  niiddlf^ar  disease,  whether  originating  or  not  in 
catarrh,  is  especially  prone  fo  be  accompanied  by  synipt-oma  indi- 
cative r(f  ilisordera  of  the  labyrinth.  Tliose  insidious  forms  which 
restdt  tu  ankylosis  of  the  stapes  are  more  ofleu  associated  with 
the  latter  affections  than  adhesive  prweaaea  originating  in  catarrh. 
It  is  quite  true  that  in  the  course  of  chronic  exudative  diseases  of 
the  middle  ear,  secondary  chauges  in  the  lab}-rinth  are  not  infre- 
quent complications,  but  in  connection  with  purely  adhesive 
pnwesaes  labyrinthine  disorder  may  exist  from  the  verj'  begin- 
ning. In  such  cases  it  is  tair  tu  assume  that  the  disease  in  both 
portions  of  the  ear  is  attributable  tu  the  same  cause;  as  a  matter 
nf  fact,  indeed,  the  labyrinthine  disorder  is  sometimes  so  promi- 
nent at  an  early  stage,  llwt  it  wuuld  appear  tu  have  been  develupeil 
pritir  t*)  the  origination  of  the  disease  in  the  tynipanura. 

We  an*  not  as  yet  able  to  separatt*  those  fonns  of  the  disease 
which  ln'gin  in  catarrh  from  such  as  ai-e  Independent  of  that 
condition.  'Ilie  jimminent  sympt^jni,  inqjeded  conduction  of 
sound,  i^   cotntnttn   to  bntb  cases. 

Patholog:ioal  Appearanoea. — Tlies*'  have  been  especially  studied 
by  Politzer.  who  has  given  a  very  minute  description  of  them  in 
the  second  and  third  inlititnis  of  his  work.  The  following 
account  is  mainly  derived  fmm  Politzer's  statements  : — ^The 
cbangea  are  either  diffused  over  the  whole  of  the  mucous  mem- 
brane, or  are  confined  to  certain  parts  of  it.  The  former  condition 
would  seem  to  result  frnm  ite^-n'tory  catarrh,  while  the  latter  is 
produced  by  interstitial  innannnation,  and  the  parts  most  liable  to 
be  affect^-d  are  the  feneslml  stru(?tures  and  recesses.  The  changes 
in  the  uinc^us  membrane  consist  of  jwirtial  or  complete  conversion 
of  the  proliferated  round  cells  into  cicatricial  tissue,  and  of 
increase  in  the  substance  of  the  mucons  membrane,  followed  by 
regressive  metaraorphoeis.  shrinking,  sclenisis,  atrophy,  and 
calcilicatiun. 
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Whfii  tliu  secrvtorj-  stage  is  still  )U  progivss,  the  mucoue 
membrane  U  hj-pencmic,  irregularly  swollen,  of  a  yellowish  red 
■•olonr.  spongy  in  textui-e,  nnd  inlHtnited  witli  senim;  its  aurfat'e 
M  oueveii,  and  marked  by  gloiiHntar  or  villous  projections.  Ilie 
concavities,  and  particularly  the  renei<tnB,  are  levelled  and  less 
apparent,  ajid  tliH  cavih,-  as  a  mIioI*-  is  raoi-e  or  less  diminished. 
Tlie  tympanic  portion  of  thf  Eustachian  tube  is  narrowwJ.  and 
the  mastoid  cells  are  filled  with  secretion.  Tlie  mobility  of  the 
ossicles  is  Ieii8ene<l,  but  nut  as  yet  abolished.  Partial  recovery  is 
poBsible  as  a  result  of  fatty  degeneration  of  the  proliferaterl  round 

In  ttiiolher  cIohs  uf  ciM-va  the  secrotorj*  pi-ocessea  have  come  to 
an  end.  and  the  conversion  of  The  hypertrophied  elements  into 
fibroue  connective  ti»i*ue  ha>*^  already  taken  place.  Tlie  nuicous  mem* 
hnui«  is  smooth,  thickened,  pale,  and  etiff,  closely  adherent  to  the 
awlerlying  parti*,  and  presenting  calcareous  patcheii.  Theee 
rhaiiges  artecT  not  only  the  lining  membrane,  but  also  ite  folds 
and  the  ligament«  and  the  tissue  covering  tiie  articulations;  the 
thickening  is  gi-nemlly  nioi^t  marked  at  the  points  of  ccintact 
between  the  o*<icles  and  the  Mall*  uf  the  cavity.  The  Junctions 
uf  the  l^iupanam  are  still  further  impaired  by  the  formation  of 
membranous  corrls  and  bainls,  nniiiing  in  various  flirei*tious  and 
connecting  rogfther  the  os.«ir-!es.  the  tympanic  membrane  and  the 
t«ndon  of  the  tensor  lyuipani  muscle.  Stime  of  these  cords  can 
br  tnuT(*<1  to  the  wall  of  the  ca\-it^\  and  are  sometimes  paitially 
ueatfied.  Another  s^^riouri  change  is  the  adhesion  of  tlie  membrane 
to  the  inner  wall ;  and  if  this  lie  acconipaiiieil  by  the  formatitm  of 
b«o(U  and  cords  and  the  development  of  exostoses,  tiie  tympanic 
cavity  will  be  almost  or  quite  obliterated. 

The  general  rt-sult  of  all  the  above-rlescribed  changes  will  be : 
diminished  vibrating  power  of  the  tympanic  membrane  and 
oaiiclM,  and  inipi*ded  cimdnction  of  sound.  The  most  serious 
eaaaeqnenre«  result  from  adhesions  of  the  ossicles  to  the  tympanic 
wall*  and  ankylosis  of  the  articulations,  and  especially  of  the 
dapes  to  the  fenestra  ovalis.  In  some  coses  the  morbid  process 
appears  to  lie  confined  almost  entirely  to  the  fenestras,  and  especially 
ti}  the  upiM<r  one  and  its  union  with  the  stapes.  On  the  other 
hand,  the  changes  in  these  parts  may  be,  and  often  are,  associated 
with  adhesions  and  the  fumiation  of  bands  of  membrane,  as  already 
rl«fcribed. 
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'l^he  (uikyloBia  of  the  stapes  may  be  caused  by  the  union  of 
tlie  footplate  with  the  margin  of  the  fenestra,  ur  by  adhesion  of 
its  crura  to  tho  lower  wall  of  the  niche.  The  occurrence  of  this 
latter  condition  is  favoured  by  the  fact  that  T.he  two  parts  are 
often  conntHl^l  by  minute  filaments,  the  remains  of  the  gelati- 
nous su})stance  of  tVctal  life.  The  ankylosis  of  the  footplate  is 
due  either  to  calcification  uf  the  tigameutous  ring,  to  proliferation 
of  cartilage  at  the  margin  of  the  feneflt-ra,  or  to  deposit  of  oMenns 
matter  on  the  inner  surface  of  the  plate,  and  over  the  fenestra 
itself.  The  fenestra  rotunda  is  also  liable  to  important  changes. 
The  niche  is  often  lilled  with  cfmnective  tipcue,  or  mnrh  con- 
tracted and  closed  up ;  the  membrane  itself  ii>  thickened,  bnt 
seldom  calcareous.  In  addition  to  the  ankj'lopJs  bet\veen  the 
stapes  and  its  fenestra,  a  similar  condition  sometimes  exists 
bc^t'Ween  the  incus  and  malleus,  the  articular  surfaoee  being 
incrusted  with  calcareous  deposit  and  adherent  to  each  other. 

The  Changs  in  the  Euitaohian  Tube  var}'  in  different  cases. 
When  the  proiieaa  is  of  a  ditfu.^ed  uliaracter  and  connected  with 
chronic  affcctious  of  the  naso-pharynx.  the  canal  is  apt  to  be  nar- 
rowed aa  a  result  of  h_\*pertrophy  of  the  mucous  membrane  and 
thickening  of  the  conn<*ctive  tissue,  hi  interstitial  intlaminatiou. 
limited  to  circumscribed  spots  in  the  tpnpauum,  the  Ku^achian 
tube  is  generally  nommt  in  oppenraiioe  and  calibre.  Stnictui-al 
alterations  sometimes  occur  in  its  mut'cles,  wliereby  (lie  ventila- 
tion of  the  tympanum  is  i:iterfered  with.  Thus  fatty  degenera- 
tion, atrophy,  and  cicatricial  contraction  are  occasionally  observed. 
The  interna!  muscles  of  the  ear  aiv  liable  to  present  signs  of 
atrophy,  as  a  result  of  inflammation  of  the  adjacent  mucuiui  mem- 
brane, and  of  impeded  action  due  to  ankylosis  of  the  joiute  of 
the  ossicles.  A  normal  state  of  the  muscles  may,  however,  exist 
in  cases  of  chronic  ankylosis  of  the  stapes. 

'Hiie  description  of  the  morbid  anatomy  of  adhesive  catarrh  of 
the  middle  ear  sufficiently  exhibit;*  the  differences  winch  exist 
lietween  this  aflectiou  and  the  catarrhal  and  purulent  fonns  of  tbe 
disease.  Tn  these  latter,  in  addition  bo  increase  of  the  intercel- 
lular Hui<I.  there  is  always  a  mucous,  serous,  or  purulent  exudation, 
the  quantity  of  which  is  generally  pn)portionate  to  the  intenBity 
of  tlie  inHammatinn.  In  adhesive  inflammation,  the  intercellular 
fluid  may  be  slightly  increased,  but  the  exudation  in  the  t\*nipaiim)i 
may  not  exceed   the  uornml  quantity.     In  mixed  forms,  wiien 


hyperplasia  of  the  connective  tisBiie  elements  is  aiiperaddeH  to 
exudatiw  inHaninmtion.  the  t}Tiipanuiu  may  contain  inuix-  or  les& 
mucous  or  purulent  Recretion. 

CftQMS. — Aflhenive  mlHdle-ear  inflaniinati<iii  is  due  to  niut:h  th«* 
siame  causes  aa  the  catui'i'lial  tbnii,  but  the  pruLVss  is  always 
chronic.  It  differs  from  the  catarrhal  iufiammatioii.  inaemuch  a& 
ir  generally  attacks  persons  in  middle  or  advanceil  n^.  With 
regard  t*)  antecedent  conditional,  the  complaint  Mometimcs  follows 
clironic  naso-pharj'ngeal  catarrh,  and  conditions  involving  paralysis 
of  the  mnsclea  of  the  Eustachian  tubes,  wherehy  the  ventilation  of 
the  tympana  is  interfered  «'ith.  Soinetinies  there  is  a  historj'  of 
SN^philis.  scrofula,  jfout.  or  rheumatism ;  hereditary*  predisposition  t^i 
aural  disease  is  often  traceable.  The  patient.-*,  however,  are  more 
ufteu  plethoric  and  robust  than  in  cases  of  cataiThal  inflammation. 
Exposure  to  cold  and  wet.  to  the  action  of  dust,  as  in  certain 
occupations.  ft'Cfpient  and  prolonged  sea-bathing,  and  excessive 
indulgence  in  alcohol  jiml  tobacio.  are  more  or  less  potent  causes 
of  the  disease,  and  they  cci-tainly  aggravate  the  condition,  when 
once  set  np.  All  classes  of  persona  are  etjually  prone  to  suffer 
from  the  complaint.  As  in  the  case  nf  catarrhal  iiitlannnation,  the 
adhesive  process  generally  attects  both  eai*s  simultaneously  (8ti  per 
cent),  or  in  rapid  snccession  :  in  rare  cases,  one  ear  is  thus 
affected,  while  the  other  is  the  seat  of  catarrhal  inflammation.  In 
unilateral  cases  (14  per  cent.)  the  left  eiir  is  more  often  affected 
than  the  right  (8-2  :  5*8). 

Symptomi-^^Vlien  the  ])ai-ts  concerned  in  the  conduct.ion  of 
sound  lire  not  primarily  invulvwl.  the  pi-ocese  may  go  on  slowly 
for  mouths  or  years  without  t-ausing  any  decided  symptoms.  If, 
however,  the  vibrations  of  the  mcmbrana  tympani  and  osai(;les  are 
impeile^l.  the  patient  will  be  conscious  of  impairment  of  hearing, 
i»f  a  feeling  of  pressuiv  and  fulness  in  llie  far?,  nnd  of  sub- 
jective auditory  soiisationa.  There  is  no  particular  pain,  but 
giddiness  and  mental  and  nen'ons  disturbance  may  be  vny 
tnniblehume.  The  symptoms  once  estabHslu*d  steadily  progress, 
and  heivin  they  differ  from  those  of  the  catarrhal  fonu.  In  some 
the  ssTuptoms  coiTespond  with  those  of  Mi5nititv*s  disease. 

As  time  goes  on  the  hearing  Ijecomea  more  and  more  impaired, 
and  the  noises  in  the  ears  louder  and  more  annoying.  Not 
infrequently  the  patients  complain  that  wheivas  they  can  hear 
^mple  rtonn<ls,  they  fail  to  heiir  words   addressed    to   themselves. 
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aiid  are  therefore  unable  to  carry  on  conversation.  Tiie  advanre 
•of  the  symptoms  is  due  in  part  to  the  continuotie  formntion  of 
tissue  ill  the  tympnnnm.  anrl  ]>artly  to  the  secdiularv  chmiges 
whifh  become  develoiJt'd.  Coiitrjictiou  and  shrinking  takt*  place. 
with  incivased  rigidity  of  tht^  joints  of  the  ossicles  and  abiKn-mal 
position  of  these  bones.  Thus  the  function  of  the  coudncting 
apparatus  is  serionsly  impairwl.  and  secnndan-  i-hanj^et^  aiv  liable 
t4j  uccur  in  tlie  Inliyriiilh.  (hough,  as  alrt-ady  pointed  out,  tlie 
internal  ear  may  have  been  implicated  from  the  commencement. 
Ijahynnthine  disorder  mnnnt  fail  to  i^gravate  the  inipairtnent 
of  liearin[r  which  results  fnnu  changes  in  tlie  lympanum.  and  iJie 
deafness  is  iufiuenced  to  eome  extent  by  the  condition  of  the 
Eustnohian  tubf ;  if  the  niucoup  membrane  be  swollen  or 
thickfued,  the  hfaiing-power  will  be  diminished.  The  deafness 
is  also  liable  to  be  ag^^avated  by  excesses  of  alt  kinds,  and  by 
fatigue  and  dt-liiiity. 

'Vhe  Babjective  Sounds  vary  in  character,  and  are  varionsly 
described  by  cliHtrt- nt  patients  as  '■  humming,"  "  buzzing." 
'*  knocking,"  "  whistling,"'  "  blowing."  *'  ringing."  etc.  The 
noises  may  appe.ar  to  emanate  fi-om  outside  the  head,  or  in  the 
«ar  itrielf.  vr  in  some  par?  of  the  skull.  In  s<.tme  patients  noises 
of  various  character  co-exist,  or  succeed  each  other.  They  are 
g¥*nerally  routinuous  and  utiifurni ;  hut  sometimes  they  cease 
for  slioi-t  intervals.  ITie  distress  caused  by  the-  noises  is  very 
severe  in  some  casee. 

There  are  vu  other  definit*-  sjTiiptoms  of  a  subje<*tive  cha- 
racter. I'aiu  ill  the  bide  of  (he  hea<l,  giddiness,  a  feeling  of 
confusion  or  heAvinees,  or  of  pressui-e  about  tlie  occiput,  may  be 
complained  of  from  time  to  time.  The  defc*ctive  hearing  and  the 
aubjtt^tivf  sounds  are  the  mai'ked  sj-mptoms.  In  s<»me  p«ses. 
in  the  early  stages  of  the  disorder,  but  still  more  frecpu'utly  after 
the  hearing  has  become  much  impaired,  givat  sensitiveness  is 
evinced  towards  various  sounds,  especially  high  notes  and  loud 
talking  {KijjKnttitketna  aeiutiea). 

There  is  another  s^onptom  which  is  not  infrequent  in  this  form 
of  ear-tlisease,  viz..  impruvenient  of  hearing  during  a  noise,  tiie 
so-called  "  paracusis''  of  WiIUr.  This  anthor  describefl  a  case  in 
whiih  a  man's  voice  could  be  heard  by  his  deaf  wife  only  while 
a  servant  vnfi  beating  a  cb'um.  This  phenonienon  will  be  further 
dfBt-rJbed  in  the  chapters  on  Atfections  of  the  Ijtlivrinlh  ;  its  fanso 
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may  here  he  hrif-fiy  alhule*!  to.  Pnlifzer*  thinkn  that  improved 
hearing  in  a  noiee  Is  due  lo  tho  sevort-  slmking  uf  the  ossicles,  the 
Articulations  of  which  have  lieoome  stiff.  Their  normal  condition 
if!  in  some  measure  restoifd.  and  tht-y  are  renclere<l  mare  capable 
of  conducting  ftonoron«  vibrationrt.  Lciwenberg  thinks  that  the 
«hakin^  produce©  increased  excitability  of  the  aviditory  nerve,  and 
■oonsequFiit   .■ni^rnicntarifm  of  hearinjj-pcjwer. 

Olyective  Symptoms. — ITiese  i-xhibit  diflciYnces  according  to  the 
stage  of  the  complaint,  the  parts  principally  affected,  the  inteneity 
of  the  procctiH.  the  previous  i-uriditlon  of  the  part,  and  ihe  pre- 
dominating character  of  the  intlanunation.  The  symptoms  causwl 
by  pnrely  ailhesive  processes  difl'er  from  those  in  wliich  the 
'Catarrhal  element  hai*  been  mure  ur  less  pi'oniiiient. 

On  inspection,  the  extenjal  nit'aTus  ie  generally  found  to  be 
verj-  dr%- :  there  is  little,  if  any.  ceruminous  eecrction.  Tlie 
patientit   themselves   often   notice  this  deficiency,  and   regard  it 

the  canw  of  their  avTtiptoma. 

The  appearance  of  the  nienibraiia  tvTnpani  vanes  greatly;  its 
fiensitiveneew  is  often  mnch  rediu-ed.  There  may  he  little,  if  any. 
change  in  pnsitimi,  Intrti-e,  fir  transpaivncy ;  in  nllier  cawH.  the 
nierabrane  is  seen  to  be  cloudy,  dull,  and  eitliiT  thickened  or 
atrophied  and  parchment"] ike.  Abnormal  trannparency  is  aeso- 
ciated  with  atniphy.  An  almost  normal  appearance  of  the 
membrane  may  co-<'xiKt  with  ver}'  seriotis  impairment  of  hearing  ; 
ill  BHch  cases,  the  morbid  process  it*  conlined  to  the  fenestrte 
and  liKsiclet!.  llie  menibi-aiie  ia  generally  drawn  inwarclB  or 
Minken.  and  obviuusly  adherent  tri  ].ai'T!*  situated  on  it;*  inner 
Mth.  Hj-penemia  of  tlie  inner  wall  of  the  tympanum  i<fTt_-n 
iDiparta  a  chai-acleriHtic  tint  to  the  membrane,  causing  it,  in  »onie 
caeee.  to  assume  a  pei^uliar  dry.  dnsky-ivd  appearance.  In  othei-s, 
a  reddifeh-yellow  upot.  with  a  diffu.-ii-  n-d  art-oIa,  cur  iv^i  pun  ding 
\**ith  the  promoutoi'^-,  is  seen  behind  the  handle  of  the  nialleuK. 
Snch  evideui-es  of  liyj>t*nemia  nmy  remain  unchanged  for  several 
yrars;  and  even  after  the  membrane  has  become  dull  and  opaipie, 
traces  of  the  reddish  tint  may  be  discoverable  here  and  there. 
Sometimes  the  reddish  tinge  is  especially  marked  in  the  pobteriur 
iuferiur  t{ua<lrant.  near  the  umbu,  and  thi:i  appearance  \n  apt  to 
be  as»(x-iated  with  injection  of  the  vessels  of  the  handle  c)f  the 
malleus.     Tliis  condition  of  the  pai-ts  often  accompanies  Byiiofitosis 

•  Leftrhm-A  iter  Ohrf,the\llfHKtic.  3  Atifl.  S.  230. 
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of  tlie  stapeR ;  but  its  exist#iuf  cannot  lie  detected  when,  na  la 
oft-fM  tlip  raw.  thp  int^mbmne  is  Ihickened  and  opaque.  In 
exwptiunal  cases,  the  peripheral  part  of  the  meinlirane  appears 
at>  a  whitiRh  rin^.  while  the  i-piiiaiiuler  is  noi-nial  in  colour. 
Calcareous  dcpO!>it.  causing  a  decidcil  vvhit«  opacity,  i$  sumctinies 
visible  in  front  of  the  handle  of  the  malleus.  Less  fivqiiently. 
a  similar  spct  exi»<tjt  Iwhiud  that  part. 

Amrther  cimnye.  mure  or  less  fretpiently  olwen'ed  in  ca,-**** 
of  sclei-osis  of  tie  tympanuni,  is  a  peculiarly  white  colour.  i*har}> 
definition,  and  roughened  surface  nf  the  hanHle  of  the  inallena. 
A  pit-like  depretisiou  (pf  .Shi-apneU's  membrane  h  alsu  regarded 
by  tioine  writers  as  characteristic  of  sclerosis  and  the  adhesive 
processes.  These  appparannes  are,  however,  by  iio  means  con- 
stant, and  they  have  l^een  noticed  in  association  with  iither 
morbid  procpsses. 

When  Siegle's  speculum  is  used,  the  central  part  of  the 
memVirana  tympani  if*  found  to  he  decidedly  movable  in  sopie 
cases  ami  lixcd  in  olhei-a.  The  fnrmer  condition  h  often  the 
resiUt  of  atrophy,  while  the  latter  is  caused  by  iiitei*stitial  defxtatt 
and  induration  of  the  mucous  membrane.  Tt  must  be  reniein- 
])eivd  that  other  pi-ocesaes  in  the  middle  ear  often  pi-eoe<le  the 
development  of  scleroBis  or  adhesive  inflammation,  and  priKluce 
chauf,^  in  the  membrane  and  other  parts,  which  complicate  the 
appeai-aiices  due  to  the  latter  process, 

Pnmenesa  to  contraction  is  exhibited  not  only  by  the  newly- 
forined  Imnds  of  connective  tissue,  but  by  the  tendinous  structun-j* 
within  the  tympanum,  and  the  condition  of  the  tendon  nf  the 
tensor  tympani  muscle  is  of  serious  import  during  the  course  of 
the  disease,  llie  entire  chain  of  ossicles  is  acted  upon  by  the 
increased  tension  and  ripidily  of  the  muscle,  and  the  intra-labv* 
riiithinc  pressure  is  considerably  rnisi*d. 

Gniber  has  pointed  out  that  as  a  result  of  the  contraction  of 
the  teiiHor  tympani  inusch'  and  also  of  shnrteninp  of  its  tendon, 
the  malleus  is  not  merely  drawn  inward;:!,  but  tunu"*!  mimd  u|H>n 
it«  long  axis,  this  latter  movement  being  doe  to  the  fact  that  the 
tendon  is  inserte*]  into  the  inner  marfi^in  and  anterior  surface 
of  the  handle.  The  direction  thus  jfiven  to  this  surface  is  Bonu>- 
what  internal,  while  the  opposite  surface  is  diiTcted  outwanls, 
thus  making  the  handle  appear  brooder  when  \*iewed  from  tlie 
external    meatus.      This  alteration   in   the  appearance  is  of  dia- 
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gnostic  value.  l>ul  It  may  be  ab&ctit  wht'u  tbt*  teudoii  Is  contracted. 
IriHividual  peculiantiefl  in  the  iiit;ei'ti(>ti  of  the  tendon  and  in  the 
^nictniVA  connect4*d  with  thH  mallnutt,  to  atiint*  nxt«int  iiiflaence 
its  movements  and  the  secondary  consequences  of  retraction  of 
the  tendon.  Thus,  even  when  this  latter  condition  is  present, 
aomt*  portions  of  the  membrnna  t^'nipani  remain  norma)  or  regards 
tbfir  tpn^ion.  while  uthei-:;  are  abnormally  strutched.  and  others 
again  relaxed  and  thrown  into  folds. 

The  Huo-pharynz  i»4  alwa^'s  more  or  le»B  affk^ted.  In  the 
Diu-Uer  jitiig«8.  tJie  mucous  membrane  covering  the  poj*ti*rior  wall 
is  frequently  swollen,  dark  red  in  colour,  and  dotted  over  with 
granulations  uf  varinim  sixei^,  either  twilated  or  in  patrhef.  In 
other  oases,  the  membrane  is  smooth,  dry,  and  shining.  When 
the  condition  hasexis-ted  for  some  years,  the  niucons  covering  nftiie 
phorjTix  is  feen  to  be  abnormally  pale  and  thin.  It  adheres  closely 
Id  thp  part.*  Wneath,  and  patches  of  bi-ownish  secretion  are  scattered 
orer  tlie  surface,  which  is  traversed  by  a  few  enlarged  vessels. 

Tlie  na«al  mucous  membrane  is  dry,  and  sometimes  present* 
(iv  appearances  of  ati*ophic  rhinitii).  The  patients  assert  that 
they  seldom  require  to  use  a  piK.*ket-lian(lkerchief ;  the  secretion 
frotn  the  noee  is  reduced  to  a  minimum. 

Various  changes  are  likewise  noticeable  in  th^-  Eustachian  tube. 

in  young  subjects  with  granular  pharyngitis,  the  mncuuB  mem- 

bnuie  of  this  part  is  apt  to  be  similarly  affected  ;  the  tul>e  i» 

narrovred,  the    au8cultation«*ctund  when  the  catheter  is  used  is 

wvok  and  high,  and  more  force  is  retjuinHl  to  compress  the  air-1>ag. 

lu    later    stages,   the    mucous    membrane   is  dn,'   and   the   tube 

Meily  permeable ;  slight  force  is  neeessary  to  propel  the  air,  and 

the  Knind  is  diiitinct  and  hard.     As  a  I'ceult  of  the  aiixlouche, 

rither  the  hearing  may  be  unafiected.  or  the  patient  may  be  con- 

fiijnus  of  slight  and  transient  improvement,  while  the  subjective 

Monda    are  often   considerably    diminished,   and   the   feeling  of 

dttlne$«  and  heaviness  is  much  ameliorated.     If  the  heanng-power 

he  fUculetily  increased  by  catheterism,  we  may  wifely  conclude  that 

the  afref:tion  is  comparatively  slight.     On  examining  the  mein- 

brana  tyinpani  ol^er  iutlatiou.  nu  par(i<ru1ar  change  may  be  diit- 

cirnible.    If  the  force  of  the  air  has  i-eally  acted  on  the  membrane. 

(Iiere   will  pi-obably  be   moiv   or   les.s   bulging  of  the  posterior 

•aperior  quadrant,  with  a  dilfuse  pule  rellex  of  light  there,  and  alsn 

mjectioii  of  the  vessels  along  the  handle  of  the  malleus. 
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of  the  stapes ;  but  its  OTcistoncp  cnimot  he  Het*^teH  wlipu.  as  is 
ofWii  the  cfwf.  the  TiienihranH  i*  thirkeneil  antl  opa(itie.  In 
pxopptioiial  cases,  the  periphei-al  paii  of  the  raeinhraiie  apiH*ars 
as  a  whitish  ring,  while  the  remainrter  is  nommt  in  ci>I(>ur. 
Calfvireoiin  dHpiwit.  raiifiiifi  a  derideil  whitt*  opacity,  is  wnnrtinies 
visihle  in  front  of  thp  handle  of  the  nialletui.  Ia'ss  frw^iienily. 
a  similar  spt.t  exists  behind  that  part. 

Another  change,  in<»re  or  less  fi-eqiiently  olwei'ved  in  cases 
of  sclerosis  of  the  tyinjuinuni,  is  a  peculiarly  whit*^  colour,  jnharj) 
definitiftti.  and  i'0U(rhenecl  surface  uf  the  handle  of  the  malleus. 
A  pit-like  tlepreRsion  uf  Shrapnell's  menihrnne  is  alw^  regarded 
liy  some  wn'ttrs  as  eharai:t eristic  of  sclerosiin  and  the  ailhesive 
pi-oeesi^es.  ITiese  appearances  are,  however,  by  no  means  eon- 
stant,  and  they  have  heen  notired  in  assnciatimi  with  other 
muihid  prix-esses. 

When  Siegle'a  speculum  ie  used,  the  central  part,  of  the 
membmnft  tynipani  is  found  to  W  decidedly  movable  in  sopie 
i-ftHes  an<l  fixed  in  othei-w.  The  furiner  condition  is  often  the 
result  of  atrophy,  while  the  latter  is  causi*d  by  intenttitial  deprwit 
and  induration  of  the  mucous  niembraiie.  Il  must  1h?  renieni- 
l>ered  that  other  processes  in  the  middle  ear  ntten  precede  the 
development  e)f  sclerosis  or  adhesive  inflammation,  and  pi-oduc*^ 
changi-s  in  the  uieiubranc  and  otluM-  ])arts.  which  complicate!  the 
appearances  dne  to  the  latter  jiriM-eSfi. 

Pmneness  to  contraction  is  pxhibited  not  only  by  the  newlv- 
forme<l  baudu  of  connective  tissue,  but  by  the  tendinous  structures 
within  the  tympanum,  and  the  condition  of  the  tendon  uf  the 
tensor  tynipani  mu*"cle  i»  uf  serious  import  dun'ng  the  cotiree  of 
the  disease.  The  entire  chain  of  ossicles  is  act^l  upon  br  the 
increased  tension  and  rigidity  of  the  muscle,  and  the  intra-Iabv- 
rinthine  pressure  is  <'onsideTai)ly  raiseil. 

Umber  has  pointed  out  that  as  a  result  of  the  contraction  of 
the  tensor  lympani  nniRcle  and  alsd  of  shortening  of  its  tendon, 
the  malleus  U  not  mcn-ly  drawn  inwards,  but  turned  round  upon 
its  long  axis,  Uiis  latter  movement  lieing  due  to  the  fact'  that  the 
tondoTi  is  inserted  into  the  inner  margin  and  anterior  surface 
of  tlie  handle.  The  direction  thus  giv[»n  to  this  surface  is  some- 
what internal,  while  the  opposite  surface  is  directed  outwards, 
thus  making  the  handle  appear  broatier  when  viewed  from  the 
external    meatus.     'Hiiri  alteration  in   the  appearance  is  of  din- 
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gtii>!>tic  value,  l>ut  it  may  l»e  absent  when  the  l«nd<m  is  euntiact*?d. 
liulivifhial  peenliftiitieH  in  the  insertion  of  the  tendon  nnd  in  the 
ar.mcture^  connecti*d  with  the  malleuH,  U^  aome  extent  iiiHnence 
its  Duivements  and  the  secondary  cimsequences  uf  retrac'tiun  of 
the  tendon.  Thus,  even  when  this  latter  condition  is  present, 
srrnie  portions  of  the  membraim  tynipnni  remain  normal  as  regards 
their  twision.  while  others  are  abnormally  stretched,  and  others 
again  relaxed  and  thwwu  into  iblda. 

The  Kaao-pharynz  is  always  more  or  less  affeeted.  In  the 
earlier  f^tagt^s..  the  mucous  membrane  cuvering'  the  posterior  wall 
is  fref|uently  swollen,  dark  red  in  colour,  and  dotted  over  with 
granulations  ot  vari(tup  sizes,  either  isolated  or  in  pntrbes.  In 
otiier  cases,  the  membrane  ia  amooth,  dr^%  and  shining.  When 
the  condition  has  existed  for  some  years,  the  unicous  coveiing  of  the 
pharj'iix  is  s^een  to  be  abnornially  pale  and  thin.  It  adheres  closely 
to  the  parts  beneath,  and  patches  of  brownish  secretion  are  scattered 
over  the  surface,  which  is  travfiiied  by  a  few  enlarged  veasela, 

ITie  nasal  mucous  membrane  is  diy.  and  sometimes  pre8ent« 
the  a|ipearances  of  atrophic  rhinitis.  The  patientit  assert  that 
they  seldom  require  to  use  a  pocket-handket'chief ;  the  secretion, 
from  the  nose  is  reduced  t<j  a  minimum. 

Varions  chancres  are  ]ik»*w!8K  noticeable  in  the  Eustachian  tube. 
Ill  young  subjects  with  granular  pharyngitis,  the  mitoous  mem- 
brane of  this  part  is  apt  to  be  similarly  affected  ;  the  tube  is 
narrowed,  the  auscultat ion-son nd  whi>n  the  catheter  is  used  is 
weak  and  high,  and  more  force  is  requin\l  to  compress  the  atr-liag. 
lij  later  statues,  thf  mucous  membraut-  is  dn,-  and  the  tube 
easily  peiineablt* ;  slight  force  is  necessary  Ut  propel  the  air,  and 
the  8«)und  is  <listinct  and  hoi'd.  As  a  iTsult  of  the  uiiwlouche, 
either  the  hearing  may  be  unaffected,  or  the  ymtieut  may  be  con- 
scious of  slight  and  transient  improvement,  while  tJie  subjetrtive 
Bounds  ai-e  often  considerably  diminished,  and  thu  feeling  of 
dulness  and  heaviness  is  much  ameliorated.  If  the  hearing-power 
be  decuUiily  increased  by  catheterism,  we  may  .safely  c<mclnde  that 
the  oiTection  is  ctmipni-atively  slight.  On  exanniiing  the  mem- 
brana  tympani  after  inllutlon.  no  partieular  change  may  be  dis- 
cernible. If  the  foife  of  the  air  has  reall}'  ai'ted  nn  the  nienibrane. 
tJiere  will  probably  be  more  or  less  bidging  of  the  posterior 
superior  quadrant,  with  a  t[iffu.*e  pale  retlex  uf  light  there,  and  also 
injection  of  the  vessels  along  the  handle  of  the  malleus. 
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Bwnlts  of  Testmg  the  Rearing>power. — Tu  the  early  letAge  c»f 
the  complfiiiit,  wlieii  j>erhaj>j^  oi'i-aj-ioiml  liiinitUH  in  one  enr  causes 
the  patient  to  aeek  advice,  the  impoirnient  of  hearing  ie  often 
iso  ^li^ht  as  to  he  scaiTely  recopiisable  on  t^'sting  with  thf  watrh 
and  speech.  In  such  a  case,  however,  on  applying  the  tuning- 
fork  to  the  vertex,  the  patient  not  infrequently  aeserte  that  he 
hears  the  sound  mure  distinctly  on  the  side  on  which  the  tinnitus 
exista.  It  may  then  he  inferred  tliat  gome  ohRtacle  t<»  condnctiun 
is  present  in  the  midiHe  ear.  thougli  perliaps  of  eo  slight  a  uatore 
that  no  difference  can  be  detected  between  the  two  eai*?  when  the 
tuning-fork  ifl  held  in  front  of  them. 

Kinne'it  t^-st  may  give  a  positive  rc8utt>  because  the  lilight 
obstacle  to  the  transmission  of  sound  is  easily  overcome  by  the 
force  of  the  vibrations  rondnrted  by  the  air  t*i  the  ossicle*,  and  the 
duration  of  perception  is  nnt  appreciably  shortened.  As  time 
goea  on,  the  disorder  of  function  Itecomes  much  more  decided  in 
the  ear  first  attacked,  nnd  the  other  ear  is  moi-c  or  less  involved, 
rw  shown  by  the  diminution  in  hearing-fb stance.  On  the  ime 
side,  the  watch  may  be  heai-d  only  when  in  cloee  contact  nith  the 
auricle ;  or  the  other,  perhaps  at  one-bnif  or  one-quorter  the  nsnal 
distance.  Bnne-conductifin  may  l>e  gofid  on  both  sides,  or  weak  on 
the  moi-e  afifected  side,  or  entiivly  ab*ilishe<l.  The  hearing-power 
for  spee<'h  may  be  snch  that  with  the  wo)"?e  ear  vciy  loud  talking 
is  heard  at  a  distamv  of  thr*'e  nr  four  yanl.t,  while  with  the  other 
ear  whispers  arc  heard  at  the  same  distamv.  The  tuning-fork 
on  the  vertex  is  best  heard  by  the  more  affected  ear ;  bat  when 
lield  in  front  of  the  ears  by  the  less  affectj^d  organ.  Rinne'ft  test 
may  still  give  a  positive  ivwull;  but  the  duration  of  perception 
(with  tbe  fork  held  in  front  of  the  ear)  is  more  or  less  dimi- 
nished. If.  moreover,  the  labyrinth  be  nnt  implicated,  the  dnrn- 
tion  of  perception  through  the  air  will  be  lej^.-ened  relatively  to 
the  duration  of  bone-condiiction. 

In  a  subsequent  stage,  the  hearing-p<Aver  becomes  moi-e  and 
more  impaired,  and  this  is  the  ordinaiy  course  of  the  ctpmpluint. 
In  ft  small  proportion  of  cases,  the  condition  having  advanced  to  a 
certain  point  remains  statioiiaTy  for  some  yeai-s.  or  even  up  to  the 
t-nd  of  life.  I'he  watch  is  unheard,  even  when  in  close  contact  with 
the  auricle,  on  the  side  most  affected  ;  loud  speech  is  inaudible  at  a 
gifater  distance  than  two  or  three  feet.  On  the  other  eide.  tJie 
bwiring-poM-er  may  be  less  impaired. 
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III  comparing  tlie  two  sidea  it  U  often  difticult  to  fxclude  tlit* 
btrttiT  ear.  as  sume  amount  of  sound  reaches  it  even  wht^n  stopped 
with  the  tinger.  In  order  to  determine  the  side  on  which  loud 
speech  is  really  heard,  a  hearing-tube  should  Iw  placer!  in  tlie 
worse  ear.  while  the  other  is  stopped  ns  closely  as  possible  with  the 
finger.  A  few  words  are  then  uttered  iu  a  moderately  loud  voice 
close  to  the  mouth  of  I  lie  tube,  and  then  at  a  little  distance  from 
aud  at  the  side  uf  the  latter.  If  these  last  are  i-ejwatefl  by  the 
patient,  it  Is  evident  that  he  has  heard  them  with  the  better  ear. 

When  the  deafness  hai?  lietrome  ao  marked  in  the  ear  first 
affected  a&  to  be  almost  absolute,  the  process,  as  a.  general  rule. 
gow  on  mur-h  more  rapidly  in  the  other  ear,  and  before  long  the 
impairment  is  found  to  be  mu<-h  the  sanu?  on  buth  sidea.  When 
this  stage  is  reached  the  watdi  is  inaudible,  and  toud  talking  is 
heard  only  close  to  the  ear.  If,  however,  the  ossicular  chain  is  not 
quite  rigid  or  rhe  t'enestrte  completely  blocked  up,  the  patient  will 
hear  words  spoken  through  a  hearing-tul>e.  It  sometimes  happeiis 
that  the  final  stage  of  ankylosis  supervenes  very  rapidly ;  xvords 
spoken  through  a  tube  are  then  no  longer  heard,  but  bone- 
conduction  may  still  exist,  as  shown  by  the  power  of  the  patient 
to  repeat   woMs  spoken  close  to  the  sidt*  of  the  head. 

In  this  final  stage  Weber's  test  gives  doubtful  results.  If, 
however,  the  obstacle  m  one  ear  be  increased  by  plugging  the 
meatus  tightl)'  with  the  finger,  the  tuning-fork  on  the  vertex 
is  generally  best  heard  on  that  side,  unless  the  auditflry  ner\'e  be 
decidedly  implicated.  Kinne's  test  gives  negative  results  on  both 
sides ;  shortened  duration  of  perception  when  the  tuuing-fork  is 
applied  to  the  mastoid  process  indicates  disease  of  the  labyrintJi. 

Coarse  and  Termination. — lu  the  large  majority  of  cases,  the 
spnpronis  liecome  more  and  more  marked  as  time  goes  on. 
Difference-s  in  their  pnigress  are  notitvd  in  different  imiividuals, 
and  nre  sometimee  dependeut  upon  pathological  conditions  of 
the  na»<t-phar}'nx,  upon  the  influence  of  climate  and  hygiene, 
and  the  presence  of  coustitutioiial  disorders.  The  degree  in  wluch 
the  hearing  is  impaired  depends  upon  the  special  localisation  of 
the  morbid  pi-ocesses.  llie  loss  is  generally  gradual  and  slow  in  its 
progress ;  in  some  cases  the  i>roce&8  is  rapid,  and  a  severe  degree 
of  deafneM  is  the  corresponding  result.  Implication  of  the 
labyrinth  is  always  a  serious  feature. 

During  the  course  of  the  symptoms  there  are  often  intervals, 
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of  varying  lengths,  during  which  little  if  aiiy  change  can  be 
detected.  So  long  as  tinnitus  and  other  subjective  symptoniB  are 
absent,  it  may  be  inferred  that  the  labyrinth  js  not  involved ; 
but  even  in  cases  of  this  kind  the  hearing  may  rapidly  become 
impaired.  In  a  case  recorded  by  Dr.  Hedinger*  in  which  tlie 
aufdpKy  tdiowed  ankvlofts  of  all  the  o(»sii'Ies  of  the  rijiht  car,  the 
hearing-distance  had  been  tested  and  found  normal  only  a  year 
before  death.  The  rapid  development  of  the  process  was  thought 
to  exjtlain  the  absence  of  subjective  sensations,  which  would  not 
have  been  wanting  had  the  labyrinth  been  correspondingly 
affected. 

In  (typhititic  subjects,  and  in  pereous  with  hereditary  pre- 
disposition to  aural  disease,  adhesive  catarrh  sometimes  cauc«« 
ttitnl  (ieafnesR,  which  results  from  impHcation  of  the  lab\Ti«th. 
l*he  anral  complaint  may  accompany  the  development  of  secimd- 
aiy  symptoms,  «r  may  supervene  at  a  much  later  period. 

Politzerf  draws  special  attention  to  the  fact  that  in  cases  of 
adhesive  catarrh  with  impairment  of  hearing  on  one  side  only,  the 
still  iiui'inut  ear  is  ver}'  liable  to  bfcouie  affecte<l.  Wlieii  tins 
extension  occurs,  the  progress  of  the  disease  in  the  laft«*r  ear 
is  seldom  chronic,  but  generally  very  i-apid.  After  a  short 
inten-al,  the  iinpairnient  is  more  marktfd  in  ttic  ear  last 
attacked  than  on  the  other  side,  in  which  the  symptoms  had 
«xi8t«d  possibly  for  sevend  years. 

In  adhesive  catan-h  of  the  middle  ear  epoutaueous  improve- 
ment is  e.xtremely  rare ;  when  it  occui-s,  it  la  due  to  disintegration 
and  absorption  of  the  newly-f<>nne<l  tissue.  Sometimes  the  i-on- 
dition  is  complicated  by  the  supervention  of  acute  infiannnatiun, 
either  cfttnrrhftl  nr  suppurative,  .md  this  i$  accompanied  by 
aggravation  oC  all  the  symptoms. 

Diagnoiit. — This  is  based  upon  an  examination  of  the  mem- 
lirana  t\-mpani  and  the  Euptachian  tube,  upon  the  history  of  tJie 
case,  tlie  subjective  synipl^^miH,  and  tlif  rrsulis  yielded  by  testing 
the  hearing.  With  regaid  to  the  tympanic  membrane,  the 
changes  to  be  looked  for  ai*e  an  indrawn  or  sunken  conHition. 
alterations  in  tension,  partial  or  general  thickening,  atrophy,  or 
calcareous  deposits.  The  eouditiou  of  tht;  Bustatrhian  tul>e.  and. 
to  some  extent,  that  of  the  tympanic  cavity,  can  bt*  determined 

"  Arrhin-M  of  Otolofy,  xiii,  p.  47. 
■   t  Lehrhuck  dtr  OhrcnIunUcuudey  2  AuQ,  S.  '^\. 
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by  nnscaltatioii  during  the  injection  of  air,  either  by  means  of 
\  alsaJva's  or  Pulitzer's  metliud.  or  with  the  aid  of  a  catheter. 

It  16  al  1-ini  port  ail  t  t-iJ  digtingiiiBh  betwet-n  adhesive  catarrh. 
and  its  resulta  upon  the  sounil-tHnidutrtiiif^  apparatntt  and 
labyriuthine  aHection;*.  The  diagc^osia  is  tionictinieH  attended 
with  great  difficidties.  aiu!  tlie  fjixjuent  co-existence  of  the  two 
afTectiuHH  niu«l.  always  be  kept  in  mind.  When  adhesive  iiiHarn- 
luation  alone  existd,  osseous  coiiductiou  i»  unimpaired :  but  wlien 
The  labyrinth  is  involve*!,  the  vibrations  of  the  tuniiig-fork  applied 
to  the  heiwl  aiv  either  not  heard  at  all,  or  verj-  indistinctly  per- 
ceived. If,  with  this  lonA  of  osseous  conduction,  theit-  be 
increasing  deafnewt  and  continuous  noises  in  the  ear,  disease 
of  the  nen'oiiK    apparatus  niav  he  affirmed  to  exist. 

The  nietliodci  ui'  using  the  tuitiiig-fork  in  diagno«i8  have 
already  been  dejjcribed  {net;  page  89).  When  a  positive  resnit  ik 
obtained  with  Welier's  experiinent — that  is,  when  a  tuning-fork 
applied  to  the  head  ia  beard  be.«t  «m  the  aJiected  Bide — dittease 
of  the  middle  ear  is  iudicate^L  Uiinie'e  test  (page  93)  is 
of  less  value  than  Weber's  (page  90).  though  opinions  differ 
cuiuiderably  on  tliis  poitit.  (iruber*  takes  as  an  example  a  case 
in  which,  as  a  result  of  hyperplasia,  there  is  rigidity  of  the 
feuestra  ovalis  and  rotunda,  with  disorder  of  sound-con  duct  ion, 
Irat  the  labyrinth  remains  intact.  In  such  a  caae.  KinneV 
"positive"  experiment  is  successful;  but  the  tuning-fork  held 
before  the  meatus  is  heai-d  tor  a  shorter  time  than  under  nomia! 
circumstances.  (Jniber  ar^ki*  wht-tber  exactly  the  i^ame  i-esult  may 
nut  be  obtained  from  a  patient  with  labyrinthine  diwease  not  far 
advanced,  and  he  answers  this  question  in  the  affirmative.  And 
if  a  negative  result,  be  yielded,  it  is  evident  that  the  same  might 
l>e  expectett  in  both  disea&es,  so  that  as  a  means  of  iK.>fitive 
diagnosis  Kiniie's  test  is  not  to  be  relied  on. 

Bezold  and  Kohrer,  who  have  investigated  this  question,  state 
tlmt  a  neguTivc  result  with  Kinue'a  teat,  in  all  bilateral  atfections 
of  the  ear,  with  no  great  ditf'erence  in  the  hearing-power  on  the 
two  sides,  is  indicative  of  changes  in  the  sound-conducting  appa- 
ratus. On  the  other  hand,  a  normal  positive  result  with  Rinne'e 
1*wt,  with  great  impairment  of  hearing  and  negative  results  frum 
tlie  speculum  and  air-douche,  excludes  any  essential  jwirticipation 
of  the  fiound-twnducting  apparatus,  whether  the  dit*urdrr  Ix*  on 
•  IdhriMcJi  d<r  OhrttiuiiJtBHtk.  'i  AuU.  S.  480. 
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one  or  both  side?.  This  statement  hold:^  guod  in  manv  cases.,  lint 
tlu-  vxct-ptions  aif  too  many  to  aduiit  of  its  being  univi-rf>«ll>" 
applicable.  Gruher  thinks  tltat  diisease  in  tbe  wjinid-condutiing^ 
apjmi'iitus  can  Im^  JuiVrred  with  ab:»ulute  ifiiaiuty  when  Wrl>t?rs 
test  gives  positive  resnlts,  and  Hinne'a  a  result  which  ia  either 
negative  or  nearly  so — that  is  to  say,  when  the  f^ound  is  heard  for 
a  veiy  rfhorl  rime,  'ilie  latt<?r  is  therefore  in  i«jme  niejifure  to  )«• 
considered  as  a  teat  of  the  diagnosis,  based  on  WVber's  expt^ii- 
nient,  of  a  lesion  in  the  sonnd-condnoting  appaimtiis.  llie 
converse  of  this  proposition  does  not  hold  good — ihat  is  to  e<ay, 
if.  in  a  given  case,  the  result  yielded,  by  Riuue's  t«st  be  positive, 
and  that  hy  Wehei-V  he  negative,  diseafte  of  the  aonnd-oonducting 
apparatus  cannot.  idwavM  be  excluded. 

In  order  to  test  the  condition  of  the  membrana  tympani,  to 
aseertain  how  far  it  is  wlherent,  and  likewnse  the  state  of  tension 
of  the  0(Wi.iciilar  chain,  the  part.-*  are  examined  while  air  is  foived 
into  the  lyinpanum.  and  wlien  air  h  rart^fied  in  the  meatus  by 
means  of  Siegle's  apparatus.  Portions  of  the  membrane  which 
aiv  drawn  iuwarflt*  or  stniken.  hut  not  adherent,  are  bulged  oul- 
M'heii  the  tynipuiimn  is  iille<l  with  air,  and  are  seeu  to  move  when 
Siegle's  fipeculum  is  used  j  they  return  to  their  former  position 
wlien  the  preiwiiw  is  taken  off.  Ko  eiich  changes  are  olwervablo 
after  adhesions  have  taken  plat-e.  titi-andt<  of  tissue  stivtched 
between  the  membrane  and  the  inner  wall  of  the  tympanum 
cAiinot  lie  thus  detectetl ;  Politzer  states  that  the  attached  part* 
uf  the  membrane  jmssess  a  certain  amount  of  mobility,  and  may 
yii'ld  lu  pressure. 

It  W4ndd  appear  that  alterations  of  the  tension  in  the  sound- 

luc-tiuK  apparatus  may  e.\ist  to  some  extent  without  leading  to 

liuiis  t'unctiiinal    disorder.     As    regartU   the   membrane  it»*elf, 

«adh   aliwations    cannot    lie    aseei-tained    by   inspection    alone. 

VttkMi  *he  membrane  is  drawn   inwaiils  and  dull,  it   may  a]>p«"ar 

•tlivft  louunine^l  with  Siegle's  speculum   to  be  much   relaxed,  and 

ilinuie  apparently  normal  on  inapeittion  may  prove  to  be  iu 

i    tension.      Sliglit  alterations  in    this   latter  ctmdition 

diagiKJsed  by  means  of  the  pneumatic  8|ieculum ;  hut 

•utbility  and  an  opposite  state  of  the  raembraue  point 

'Hminntioii  nnd  increase  of  tension,  and  free  move- 

londle  of  the  malleus  excludes  the  |josaibiHty   of 

vn  this  Imne  and  the  incus.      There  is  one  clinicfd 
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fact  of  consifleraljle  impcirtance.  viz..  that  only  slight  deafness  is 
oftfn  observed  asaociated  with  great  teiiitiioii,  and  still  more  often 
nitli  deoide<l  relaxation  uf  the  membrane,  and  an  altered  position 
of  the  liandle  of  the  malleus,  this  ]«irt  of  the  bone  being  drawn 
deeideilly  Imckwards  and  inwarc!?  (PolitxerJ. 

FrogiUMis. — The  pi-ogiionix  in  adhei^ive  middlt^-esr  catarrh  is 
for  the  nuist  part  unfavourable,  unly  in  a  small  pi'oportiun  of  cases 
can  any  improvement  be  effe<'ted  by  treatment.  A  return  tft  the 
normal  condition,  or  even  a  cessation  of  the  morbid  process.  \» 
iTV  exeeptional.  In  mot»t  caiies.  notwithstanding  ti-eatment.  the 
rmptDmsi  steadily  gitm-  w(»n»e,  nntil  the  deafness  becomes  very 
marked,  as  a  result  of  ankyioiiia  of  the  ossicleB.  Many  yeant 
may.  however,  elapse  before  this  stage  is  reached.  Absohite 
deafness  does  not  occur  unless  the  labyrinth  Ije  pi-ofoundly 
impli<'itte<l.  The  ppognoais  is  nnfavuurable  in  cases  in  which 
Mi''niiire*B  gixjup  of  symptoms  is  oliserved,  and  in  which  thi* 
noises  in  the  ears  are  veiy  troublesome,  and  are  not  rL-lieved 
by  the  uiM'  of  the  air-doiiohe.  If  the  subjective  sensations  be 
ooiitinTtous,  and  aceompauied  by  ini|>aii*inent  of  bone-conduction, 
improvement  is  all  but  impossible.  There  are,  of  course,  many 
gnules  in  the  disease,  and  the  prognosis  is  influenced  by  the 
circumstances  connected  with  individual  cases.  A  previons 
historj-  of  iiaRf>-])har\'ngeal  entan-h  i-endera  the  prosptrt  more 
favourable  than  it  nint^t  be  in  the  absence  of  such  symptoms, 
when  the  case  is  probably  one  of  insidious  adhesive  inflammation. 
coupled  with  diwEise  of  the  laljvrintli.  'Hie  jnxignosis  is  cwwi- 
pariitu-ehj  favourable  when  the  hearing  is  not  much  impaired; 
when  the  sidijective  sensations  are  either  al)sent  or  7iot  very 
marked:  wlien  osseous  conductio^n  is  not  diminished,  and  when 
tile  symptoms  are  decidedly  improved  after  the  air-douche.  It 
is  unfavourable  inidtT  ojipouite  circumstances,  esjjetrially  when 
these  are  accompanied  hy  a  nonual  appearance  of  the  menibraim 
tym]>an)  and  penneahility  of  the  Kustachian  tube,  llapid  dJnn- 
iiutiou  of  os»euut<  (Huiduefinj^  piweris  of  evil  import.  With  regard 
to  general  and  individual  cundttious  as  affecting  the  pi'ugnueis.  it 
may  be  stated  that  the  prospect  is  unfavourable  in  old  persons,  and 
iu  the  subjects  of  cjichexia.  and  esj>e<-ially  in  those  witli  a  syphilitic 
histoi-y.  The  prognosis  is  likewise  bad  iu  drunkards,  and  in  peraous 
\vh()se  avocations  expose  them  to  cold  and  dam]>.  Ilereilitary  pi-e- 
disposition  to  aural  <lisense  is  another  unfavourable  circumstance. 
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In  fv  large  ninnliier  of  cnws  n  trustworthy  prognosit*  i-aimot 
be  given  nntil  the  JMitient  ha^  been  seen  several  times  and  the 
result  of  treatiiifiit  capefullv  noted.  The  surfjreoii  nmy  then  he 
able  to  form  an  opiiiitui  an  to  whethei-  iinproventent  nmy  be 
ejtpectwl,  whether  the  disease  will  gu  fnmi  bad  to  worse,  or 
whether  tbe  patieut'^  coudition  as  regwds  lu-ariiig  aud  other 
symptoms  is  likely  to  be  maintained. 

Treatment — In  cases  of  adhesive  latarrh  of  the  tympanum, 
the  thniat  should  be  examined  in  order  lo  see  whetlior  auy 
symptoms  of  catarrh  are  pi-esent  in  the  naso-pharTi*nx.  If  the 
miieou)^  membrane  be  hyjienemic.  swollen,  and  ivlaxe*!.  an  en- 
deavour slionUl  he  made  to  efleet  an  improvement  by  the  reiiiediefe 
mentioned  in  a  previous  chapter  (fiee  \>iigo  247).  In  most  caw*, 
however,  no  evidences  of  any  recent  aH'ection  will  be  funnd  in 
the  throat,  aud  the  treatment  must  be  directed  to  the  tir^mpanuni 
iti^df.  The  eoitditiun  of  the  Ensta(.'hiHn  tnbe  and  the  general  etate 
of  the  patient  will,  of  course,  retjuire  attention. 

In  adhesive  inflamniAtioti  of  the  middle  ear,  rest>oration  of 
tlie  mobility  of  the  tttfet'te<l  part*  aud  ari-est  of  the  progress  of 
the  disease  are  the  primary  aims  of  treatment,  and  these  re^ultn 
may  wmietiines  he  achieved  by  the  empUiyment  of  the  aiiMlourhe. 
improvement  of  liearing-power  aud  lessening  of  subjective  M*iiiia- 
titm«  and  otht-r  head-symptoniB  are  oei'tainly  feasible  in  ^ome 
<wses.  Valsalva's  method  of  forcing  air  into  the  tympanum  is 
not  to  be  recommeudefl  for  the  purpriBes  above  mentioned ;  the 
choice  lies  between  Volitzer's  plan  ami  the  employment  of  the 
Kmnarhian  catheter.  According  To  iti^  inventor,  the  former 
may  be  tried  whenever  the  tubes  are  pervious;  the  cathet«>r  id 
indlcatiHl  when  there  is  oljstruetion  tu  the  jmssage  of  air. 
IVilitxer  litates  that  in  casea  of  the  latter  kind  the  injection  i»f  air 
thii^ugh  a  catheter  may  not  only  improve  the  hearing,  but  also 
<?:»ngiderably  relieve  the  subjective  sjTuptoma,  and  that  its  efficacy 
ill  these  respects  h  often  greater  than  that  of  his  methfKl. 

Great  caution  and  gentleness  must  be  ejtei'cised  in  nsiug  the 
air-ilouche ;  a  prolonged  nmrse  of  such  treatment  may  have  a 
very  prejudicial  effect  upon  the  condition  intended  to  be  relieved. 
The  douche  shoidd  be  used  every  t«econd  or  third  day.  and  thus 
continued  for  about  fum*  or  six  weeks.  The  (tatient  muft  then 
I)e  examined  fi-om  time  to  time,  and  if  theiv  are  evideuc*-!)  of 
reuewed  progress  of  the  symptoms*  another  coarse  of  the  air- 
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tloiichc  nhould  be  reconiTiiendefl.  This  plan  should  havt-  a  lair 
Iria];  vrhenevflr  poRrtihIe,  the  air-doiu'he  ought,  to  he  unfd  in 
■faort  i*-jnr?i>t>,  ifxU>iidiii^  uver  iimuy  iiiunths,  or  fVt>ii  i^fvcral 
jrram.  Am  a  niottfr  of  coui'se,  if  the  syinptoma  are  ai^gravated 
by  t-hia  fnrthod  of  tj^'atitifiit  it  is  iiaelt^mg  U^  pprefvere  with  it. 
It  no!  infrt'tjui-ntly  haj>iJ*'Ms  that  Politzer'a  iitfthtMl  dftidedly 
im*rr»a*e3  llie  subjective  sensations,  and  especially  the  feeling  of 
prr*siire  uithin  tlu*  ear.  trndf-r  ench  cireiinistAuceft  it*  use  is 
iUtogetiw*r  coiitra-indic.iteil. 

AppUcRtion  of  Bemedies  to  the  Tympinum. — I'he  cdects  of  the 
Air^luui-hf  art'  piiivlv  iiiei-haiiical ;  thr  applicatiim  of  remedies  U) 
tile  tympanum  i;*  the  uext  subject  for  oonsideration.  Such 
rcntedies  may  be  employed  either  in  the  form  of  suliition  or  in 
that  of  vapour;  Bolntinns  are  now  generally  preferred.  Their 
eflVctei  are,  to  a  considerable  extent,  due  to  the  foi-ce  of  the 
current  of  air  which  conveys  them  to  the  tympanum ;  but  scmie 
of  the  remedies  have  a  relaxing  effect  npou  the  stitfened  tissues, 
and  thus  facilitate  the  acttoti  of  the  injei^ted  air.  It  is  also 
pubihle  that  Bume  amount  of  ab^i-ption  may  result  from  the 
irritatirm  eet  up  by  the  remedies.  Before  using  the  injections 
in  the  manner  alxjut  to  be  described,  the  airwlouclie  should  W 
onployed  to  flilat«  the  Euetachian  tube,  and  to  remove  any  mucua 
vdiieh  it  may  contain. 

Onid  should  nor  be  injected  directly  into  the  tympanum  on 
account  of  itc«  liability  to  set  up  acub'  iuHammation  {>f  that  region. 
Wbtii  a  littion  is  used,  one  or  two  dntjis  of  tlu;  wanned  solution 
Jiootd  be  injected  into  a  catheter — held  horizontally  after  it  has 
bnoi  placed  in  position — and  then  propelled  thituigh  the  Kusta- 
chiftu  tube  by  meanti  of  an  aii'-bag.  By  thin  methiwl  I  he  tluid  Is 
earned  into  the  middle  ear  in  the  fomi  of  spray,  and  all  the  l>ene- 
Scial  action  of  the  lotion  i»  obtained  without  the  risk  attending  the 
injection  of  several  dropt»  of  liuid  iiitu  the  tympanum. 

Many  dnig«  have  been  eniplnyeH  for  injoctiou  into  the  middle 
rat;  the  principal  are  Ixjrax  (1 — 2  per  cent,  tiolulioiij:  bicai^ 
bouale  of  Bula  (1 — -10  per  ceiit.^;  chloride  of  amnumium  (I  per 
crot.) ;  nitrate  of  silver  (-5  per  ee.il.);  iK-ivhloride  of  mercury 
i\  per  cent-);  iixlide  of  putA8.>«inm  (^3  jier  cent.};  chloride  of 
aodinm  (3  per  cent<.) ;  and  caustic  potash  (25  \)ct  cents). 
fVititzer  rectimmemli*  the  following  Miition  : — U  So<iii  Bicarb, 
•i;  Arpi.T  Destill.  10*0;  (ilycerin.  pur.  20.     ITiis  solution  cauites 
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but  littli"  iiritation,  either  ol"  the  tympanic  niucoiia  membrane  or 
of  the  throat.  The  same  aaithor  Btat4>8  that  he  has  obtained 
BatiHfartoiT  ivnulta  in  geveral  cases  from  injeclions  mtff  the 
t;Viu]Janum  of  five  or  six  drops  of  a  two  -per  cent.  st)lution  of 
pilocarpin.  The  injei^ion  is  nften  followed  by  sh'ght  i>ali\*atiun 
and  increase  of  pen»piratinn.  In  case^  of  syphilit*  the  i^iliition 
of  the  iodide  of  potassium  should  be  employed,  appropriate  con- 
stitutional treatment  being  at  the  same  time  adnpted. 

In  applying  remedieii  to  the  tympanic  mucous  nteniliraiie, 
thoM*  which  produce  a  marked  reaction  must  be  scnipulously 
avoided.  Kxperience  phrrtVi*  that  inflannnatiou  thus  set  up  is 
wout  to  be  followed  by  bod  rcdulta.  and  notably  by  rapid 
itnpairmeiit  of  liearing-power.  Iliere  is  always  risk  of  producing 
hyjiera'mia  in  the  tympanum  and  a  cTongpsted  state  of  the 
diseased  portions. 

If  this  treatment  he  continued  for  from  four  to  eight  weeks, 
or  even  for  a  shoi-ter  period,  the  injwiions  bt-^ng  nsied  even,-  second 
or  third  day.  considerable  improvement  in  the  heannf^-|xjwer  will 
frequently  he  noticed,  and  wlien  thia  is  not  the  eatk*  the  sub- 
jective sensations  and  the  unpleasant  feelings  in  the  head  will  often 
be  ameliorated.  As  a  general  rule  it  may  be  stated  that  if  no 
impi-ovement  take  place  alter  two  to  three  weeks'  treatment  no 
benefit  can  be  expected  from  this  method. 

Remedies  can  alpo  be  applied  in  the  form  of  vapour,  the 
medicines  most  often  used  in  this  way  being  chloride  of 
anunotiinni,  turpentine.  carbonaU'  of  aniintjtiiiim,  iiMline,  acetic 
acid,  and  various  balsams.  Politzer  etates  that  he  has  obtained 
the  best  reaulte  from  ioflic  ether.  He  usea  the  vapours  of  chloride 
of  amniouiuni  and  turpentine  liy  way  of  experiment  in  cases  in 
which  injections  have  proveil  Uflt'leas.  owing  to  a  swollen  condition 
of  the  Knstachian  tubes.  Tlie  method  of  applying  va]Kmr8  to  the 
tym]ianum  has  been  described  In  a  previous  chapter  (*wpage  IH). 

It  would  appear  that  the  air  injected  with  the  fluidii  and 
vapours  is  the  main  factor  in  causing  an  imprtjvement.  In  many 
caBeii,  however,  the  combination  of  tluids  or  vapuurs  much  ia> 
crease*  the  effect  of  the  aiiwlouche.  Fluids,  as  ali-eady  stated, 
would  seem  to  be  more  effective  than  vapoure ;  von  Trttltsch 
reoummenda  a  combination  of  the  two  metliods ;  aft«r  injectin); 
steam  for  a  short  tinn?  h*>  employ**  a  stimulating  fluid. 

When  the  method  of  lreatmt?Tit  by  injections  is  being  pursued. 
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the  state  of  llie  symptoms  mtist  be  carefully  watched.  If  any 
chauge  for  the  worse  take  place,  either  the  injections  ghoiild  be 
altojjether  discontiimwl  or  the  aiiMlnnehe  ahme  qbcmI. 

Rarefaction  of  the  Air  in  the  exlvrnal  meatus  will  sumelimet> 
assist  ill  rendering  the  membrane  more  capable  of  movement  and 
impro^'ing  the  heariiicr-power.  The  process  is  eflected  by  means 
of  ft  small  iii<iiifc-nibber  ba^,  alvjiit  2^  inchet?  in  diarat'ter  and  con- 
neoted  with  a  tube,  about  a  foot  long,  ternunating  in  an  olive- 
•ihaped  nozzle,  fitting  clopely  into  the  meatus.  To  use  the  iiiKtni- 
ment,  the  bag  It*  compressed  no  as  to  drive  out  the  air,  when  the 
nozzle  is  fixed  tiglitly  in  the  meatus ;  pressure  is  then  taken  off 
the  Ijag.  with  the  effect  <ti'  pnxbicing  rarefaction  of  the  air  in  thr" 
auditoiT  canal  and  exerting  trat^tion  on  the  membrane.  This  pro- 
^may  be  i-epeated  Ibtir  or  fiie  times  at  oim  sitting.  Politzer 
^l*coniniends  a  grarbml  rarefaction  of  the  air.  effected  by  the 
hemietical  ocx>lu>tinn  of  the  external  meatut*.  When  this  has  been 
■iccompliished,  the  action  of  tin*  atmospheric  pressuiv  upon  the 
membrane  is  suspended  and  the  inward  collapse  of  the  latter  is 
prevented.  A  plug  of  cotton-wool,  aa  targe  as  a  hazel-nut  and 
listened  with  oil,  is  pasHtnl  into  the  external  part  of  the  carti- 
Iginous  portion  of  the  meatn«.  When  the  canal  is  properly 
ticcluded.  a  watch  will  1>p  heard  only  nn  contact  with  the  auricle, 
llie  plug  should  be  intriMlucLMi  in  the  fveiiiiig  and  allowed  to 
remain  till  the  mornin*;;.  and  this  plan  sh'inlrl  be  perspvered  with 
for  two  or  three  weeks.  Lncae's  metliod  *  appears  to  be  alsn  ctf  ser- 
vias  iu  Bome  coHes  in  which  the  membrane  is  much  drawn  inwards. 
He  employs  n  small  instnuncnt  which  he  terms  "  a  spring  pressure- 
prol>e."'  till*  extremity  ()f  which  in  so  applied  to  the  t^nnjiaiiic 
membrane  at)  to  pivys  inwnrtla  the  short.  pn.HH*jw  of  the  malleus. 
The  movements  art-  repeaterl  several  times  in  suci-ession.  and  it  ifi 
claimed  that,  in  suitable  cai^es.  the  rigidity  of  the  chain  of  ussicles 
will  be  meclmnically  removed.  Accoitbug  to  Lncae  the  ti-eatment 
by  meaiiF  of  the  probe  is  adapted  only  tbr  the  cases  in  which 
Rinne'a  exjHTiment  gives  negative  results  in  connection  with 
marked  diminution  of  hearing  for  speech,  and  otiier  symptoms  of 
disease  of  the  sound-conducting  apparatus,  llie  instrnnient  is 
intniduced  in  a  directic^n  parallel  with  the  .-interior  snpen'or  wall 
of  the  me-atns,  and  perpt-ndicularly  to  Ihc  baw  of  the  slioi-t  process. 
to  which  the  ball  of  the  probe  is  applied.     Vrom   one    to  ten 

^  Arrhir./,  OhrenkeiikVfidf.xxl   84. 
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pre*»8nr«*-niovement.s  are  then  made  in  succession.  Great  care  and 
gt'iitleness  are  uecessarj*.  and  in  stime  caaea  this  method  of  treat- 
ment is  followed  hy  slight  temporoiT  iinprovemeiit.  It  has,  how- 
ever, tlie  drawback  of  eifteu  causing  severe  pain,  and  the  resnlt-s  as 
regards  the  bearing-power  are  sometimes  decidedly  mischievous. 
The  effect  on  the  subjective  symptoms  is  similar  to  that  produced 
by  maiwage  in  like  cases.* 

Atiotlier  plan,  resembling  massage  in  it«  action,  is  that  He\'ifled 
by  Uoromel.t  I1ie  tragus  is  pressed  by  the  Huger  into  the 
meatUR  and  then  allowed  to  return  to  it«  place,  rhus  causing 
ahernately  condensation  and  rarefaction  of  the  air  in  the  canal. 
The  manipulations  are  repeated  fonr  or  five  times  daily  for  oHont 
a  minntf  atJil  a-ha!f;  the  tragus  is  pi-essed  inwards  about  150 
times  oil  t-ach  occasion.  It  is  claimed  that  in  the  early  stages  of 
the  diseai^e.  in  cases  not  beneiited  by  the  air-douche,  these  mauipu- 
latiuna  sometimes  result  in  a  decided  improvement  of  the  hearing. 
It  is  improbable  that  they  act  dire<rtly  upon  a  rigid  malleo-incudal 
arl.iculatiou  ;  but  they  may  cause  rhythmical  movements  of  the 
membrane  and  prevent  increase  of  rigiditj-  and  adhesions.  No 
harm  nan  result  from  practiBing  Honimel's method;  in  some  cases, 
it  certainly  relieves  the  subjective  sensations. 

The  improvement  which  may  be  effected  by  the  above-de- 
scriWd  methods  of  treatment  is  rarely  of  a  permanent  character  ; 
at^er  a  time  the  hearing  is  apt  to  gi-ow  worae  and  the  aiibjecti\-e 
sensations  become  aggravated.  The  advent  of  relajiseH  may  he 
delayed  by  short  courses  of  treatment  from  time  to  time.  Recourse 
should  be  had  to  the  aii^ouche  and  injections,  the  method  and 
ri'medy  selected  being  detei-miiied  by  the  amount  of  .succejus 
previously  experienced.  It  is  well  to  recommend  a  course  of 
li-eatment  extending  over  three  or  four  \raeks,  and  repeated  twice 
or  three  times  a  year,  or  even  more  frequently. 

The  SnttjectiTe  Symptoms,  the  noises  in  the  ear,  ofien  cause 
ntuch  distress,  and  litr  their  successful  treatment  it  is  all-important 
to  discrovev  the  cunditiuM  with  which  they  are  coniiecte*!.  IHunituis 
ia  a  comnion  symptom  in  a  large  number  of  am-al  dis«»ases.  and 
therefore  admits  of  no  special  treatment ;  it  subsides  with  the 
diwipix-araniv  of  the  original  leiiion.  which  may  be  aitnated  in 
»tm»  iMul  not  directly  connected  with  the  ear.    llius  there  may 

"  Sm  a  iMpcr  on  Iacm's  oMilhod  bj  Dr.  Eitelberg.  Arrhirei  qT  OtolKgjf.  xr.  36- 
i  ArriHr/.  Okrmhtitkmmir,  uiii.  IT. 
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be  ft  primary  or  stvtmtlftrv  ftflt;^!tioii  of  the  labyrinth,  a  disease  iif 
the  brain  i»r  of  stmie  Lvrvbral  iipn'e.  and  m  thest^  cnsfs  electricity 
inoy  possibly  bt-  of  service.  On  the  otiier  hand,  there  may  be  a 
histon.-  (if  sj^ihilis  or  of  rlebility  tho  resiill  of  somt-  uther  ciu-hHxia, 
and  in  such  cases  the  sensation  in  the  ear  will  probably  bt- 
relievfHl  by  ooiiHtitutional  treatment.  When  there  are  no  suc)i 
iudicat.ious.  and  when  Ifwal  nieasinvs  fail  tc  afford  relief.  i-eiToni-se 
may  be  hatl  ro  such  ivniedies  as  chloral,  the  bi-oniidr^,  liydmbroniie 
acid,  ioflide  of  potasKiunu  and  niorjihine.  Xarcntics  aif  !»(>metiiiie8 
requisir**  in  caseit  when-  the  tinnitus  previ^nts  sleep.  The  relief 
obtained  from  any  of  these  medicines  is  for  the  most  jiai-t  tem- 
pLtrarj'.  These  subjective  sensations  will  be  a^ain  referivil  to  in 
the  chapters  on  Diseases  of  the  Lnbya-iutb. 

As  alrewly  mentioned,  the  Eustachian  tubes  are  rarely  normal 
in  case$  of  adhesive  inllamnnition  of  the  tympanum.  Their  con- 
dirion.  however,  varie* :  in  some  cases,  the  mucous  membrane  is 
swollen  and  relaxed,  and  the  ralihre  is  mure  or  less  namm-ed. 
while  in  other:*,  the  condition  is  one  of  atrophy  and  the  tubes  are 
abnormally  patent.  For  details  of  treatment  the  reader  is  refeired 
to  a  previous  chapter  (Mf  pa^^e  105).  The  employment  of  bougie* 
fbr  the  }>urpo8e  of  dilatin(^  the  tubes  is  not  tti  be  recTommended. 
The  aurhor  believes  that  this  practice  is  h-aught  with  serious  risk, 
and  that  the  result  asserted  in  have  been  obtained,  viz.,  restoration 
of  patency,  may  lie  uiore  safely  achieve*!  by  the  ui^e  of  th.*  air- 
donche  and  catheter  and  the  injection  of  snhitions. 

In  addition  to  local  remedies,  there  are  various  general  rules 
which  should  never  be  nej^leitted  in  dealiu<^  with  jiatients  suffer- 
ing from  adhesive  middle-ear  catarrh.  All  details  connected  with 
the  mode  of  life  and  condition  of  general  health  should  be  care- 
fnlly  atteTide<l  to.  lliiis  the  patient  shcmld  Iw  prot«L-ted,  as  far 
as  p«)s:iible,  from  all  injurious  intluences.  and  especinUy  froui 
damp  and  cold,  and  from  InuH  noises.  His  moras  should  ho  well 
'^nlilated,  and  in  bright  diT  weather  plenty  of  exercise  in  the 
iOpen  air  is  likely  t*)  pmve  Ix^neticial.  'Ilie  diet  must  be  adapted 
to  the  state  of  the  iudi\idual;  alcoholic  liquurs  and  tobacco  may 
be  allowed  in  strict  moderation  to  those  accustomed  to  thera,  and 
this  rule  must  be  vety  carefully  observed.  Kxeessive  mental  strain 
and  excitement  are  almost  invariably  mischievous,  and  must 
therefore  be  avoided  as  far  as  possible.  The  state  of  the  skin 
should  be  attended  to:  a  warm  batli  once  or  twice  a  week  tvill 
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pruvp  beneticial.  Colrl  bathing  and  tin*  upplii-uttoa  of  t-old  wattr 
to  the  head  are  to  be  avoided,  except  hy  ali-ong  and  vigorous 
individuals  with  no  tendency  to  ratarrh. 

Chmige  of  aiv  and  a  prolonged  residenee  in  mountAinnns 
reffions  often  have  a  gixwl  effect  upon  the  ooups-e  of  ailhet>ive 
catarrh.  Pulitzer  Htate8  that  he  has  seen  many  cases  thua 
benefited  after  a  lengthy  but  frnitless  i-ourst-  of  loeal  treatment. 
A  change  to  n  hilly  district  is  ei^pecially  indicat^tl  fi>r  weakly. 
an^raicT,  and  scrofnUmB  Bubjecta.  In  cohl  weather,  a  change  to  a 
warmer  tliniate  is  gwientUy  advisable,  and  partirularly  for  thnf^e 
who  aTe  prone  to  suffer  from  iiaso-pharyngeal  catarrh.  The  state 
of  the  patient's  constitution  should  be  considered  in  Ttialciiig 
choice  of  a  ht*alth-n-soi-t.  Gouty  subjects  tjliould  lie  sent  to 
<!!ar!sbad,  Marienbad.  Vichy,  or  Kisaingen  ;  for  rheumatiitni. 
Bath,  Buxton,  or  some  one  of  the  Continental  Spas  should  Iw 
selected,  while  iron-springs  are  indicated  for  anspmic  subjects. 
Ah  a  general  rule,  internal  treatment  uf  any  kind  is  useful  only 
as  an  adjunct  to  local  measures,  and  for  eases  exhibiting  evidenivs 
of  marke*!  dyscrasia.  When  there  is  a  hii*tory  of  syphilis,  the 
a<lniinii»tration  of  njen-ury  i>r  iodine  should  l>e  c*>mbine<l  with 
ioi.'ai  treatment,  and  should  be  jx-i'Si'veriugly  ccuitiuuexl  until  the 
remedies  have  been  thoroughly  tried. 

Operative  Treatment. — It  i-enini]is  to  describe  various  opem- 
lioiis.  having  foi-  tlieir  object  the  amelioration  of  llie  symptoms 
of  adhesive  catarrh.  In  ntany  oases  of  this  disease,  no  pennaiieut 
impmvenient  is  etfei-ti-d  by  Itn-al  treatment ;  the  twsieles  bt*ctime 
moi'e  unil  uioiv  (irnily  &nkylose<l  and  incapable  of  movement, 
and  deotiiese  and  subjective  sensatitjns  are  very  prominent 
symptoms.  S^mp  twenty  years  ago,  I'rofesaor  Schwartae  pn>- 
p«ised  to  ivlieve  this  condition  by  excising  the  tympanic  mem- 
brane and  the  nmlleus.  In  winie  coses  thus  treated,  tlie  subjective 
symptoms  were  either  decidedly  improved  or  altogether  removed  ; 
but  the  jierinanence  of  (lie  iv.sult  was  piweuted  by  repriKludioii 
of  the  tympanic  membrane.  Many  operations  of  this  kind  (lilty- 
five  on  foi-ty-eeven  patleutfi)  we»  subsetjiiently  peifonned  by 
Lucne.  who  described  the  oporatifui  as  fi-ee  from  d.inger.  but  not 
altogether  satisfactoiy.  Another  German  snrgetui,  Kessel,  ^hoived 
that  i-egeneration  of  the  mendirane  might  be  prevented  by 
detaching  tlie  tendinous  ring  in  the  posterior  superior  portiofi 
of  the  circumference. 
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Sxoiiion  of  the  Tympajiic  Hembr&ne  and  OsaicleL — The  indit-ji- 
tioiis  t'oT  ihv.  operation  uiv  by  iiu  iiit-aiis  clt-ar.  It  cannot  yield 
ouy  good  results  if  the  labyrinth  be  involve*!  or  if"  the  ittapes  l>e 
fimily  ailherent  to  the  fenestra  ovaliM.  If.  lunsmer,  there  be  unly 
a  i-ertain  ftmonnt  of  rigidity  in  the  sti-uctnri^rt  closing  the  fenestra, 
accompanied  by  an  indrawni  membrane  and  firm  adhesions  between 
the  malletie  and  incui*.  the  optralion  may  In*  atten<led  with  more 
or  less  succetts.  Itemuval  of  the  membrane  and  of  one  or 
both  of  these  bones  will  lessen  the  obstarles  to  the  oonduction  of 
fiouiid. 

The  details  of  the  operation  are  aB  followe : — An  incision 
throngh  the  mendirane  is  made  with  a  pararentesia  knife  at  the 
middle  of  tJie  lower  border.  A  blunt-pointed  knife  is  then 
passed  through  the  opening  thns  mafle  and  earned  upwanls.  first 
on  one  «ide  and  then  on  the  otlier.  to  the  highest  point  in  the 
npjier  border,  »o  as  to  effect  complete  separation  from  the  ttviftu 
lymjHmisna.  At  tile  posterior  and  upper  pai't,  the  (endinouis  ling 
is  likewise  removed.  After  dividing  the  tendon  of  the  tensor 
with  a  tenotome,  and  cutting  thnmgh  the  malleo-incndal  joint,  the 
handle  of  the  malleus,  together  with  the  nicnihrane.  is  seizeil 
with  a  pair  of  forcejjs  and  carefully  drawn  out.  The  torccps 
)<honld  be  applied  as  hi^  np  as  positiblo;  some  authorities 
reeonunend  that  the  removal  should  be  effected  by  means  of 
Wilde's  polypnj*-siiare.  llie  incus  is  generally  removed  at  the 
i^ame  time ;  if  loosened  from  its  attachment  to  the  stapes,  it  will 
uot  interfere  with  s<Jund-conduction.  It  may  be  delachwl,  if 
necessary,  by  means  of  the  snare.  Sometimes  the  head  of  the 
malleus  is  firmly  fixed  to  the  roof  of  the  tympanum  ;  it  is  then 
advisable  to  cut  tlmtngh  the  mlhesions  with  a  synechotome,  while 
the  bone  is  held  in  the  looj'  of  the  snare. 

An  operation,  such  as  that  above  described,  is  practicable 
only  wheu  the  calibre  of  the  nieatns  is  perfectly  uomtal.  General 
anicstliesia  is  always  neceesan* :  the  operation  requires  some  time 
fur  its  petfonnauce.  owing  to  the  minuteness  of  the  parts  to  he 
dealt  with  and  the  htemorrhage  which  is  liable  to  occur.  Syring- 
ing should  not  be  pra(.-tised  as  a  preliiiunary  step,  inasmuch  aw  it 
jtlwav-s  causes  more  or  less  hypertemia  of  the  membrone  and 
internal  portion  of  the  nu'atii!*,  A  few  minutes  liefore  tlie 
operation,  the  canal  may  be  tilled  with  warm  sublimate  solution 
(\  :  1000).  which  is  allowed   to  ii^iiiain  for  a  minute,  and   then 
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I'eniovt-d.  In  gpite  of  this  precautiun,  and  llie  employment  of 
atitiscptica  after  the  operation,  suppurative  inllnramatiou  of  the 
mi*Wle  eftr  is  a  somewhat  fretjnent  ivfult.  When  the  mcnil'rane 
is  much  retractad,  though  still  movable  tii  some  ext^-nt.  it  i?  well 
to  give  u  Politzer's  inflation  or  inject  air  through  a  catheter  Iwfore 
the  operation,  in  oi"der  to  incivjise  the  tympanic  space  aa  much  a»» 
possible.  In  onJer  to  jrain  more  room,  some  anthorities*  have 
recomniendt^d  preliniiiian  th'taehm-'ut  of  the  auricle  and  cartila- 
giuons  portion  of  the  meatus,  followed  by  the  removal  of  tlie 
external  wall  of  the  "attic."  and  i^i'  the  upper  and  pogterior  part 
of  (he  ossi-ous  canal. 

Excision  of  the  Stapes  i«  anntber  o|>emtinn  which  was  eiiggeeted 
and  piai'ti«i'<l  hy  Ki*f>t-el.  'flic  necessaiy  manipulations  nmat. 
huwever,  be  very  difficult,  and  they  involve  the  liaka  attendauT 
npon  opening  the  labmnth,  e.tf.,  purnlent  internal  otitis  aud 
meninj^tis.  It  has  nUo  Itenn  prnpo!*ed.  as  a  less  serious  operation, 
t^»  loo«i-eii  the  stapest  wlien  lirmly  mlhci-ent  t*i  the  fenestra.  Thi* 
posterior  superior  cpiadrant  of  the  tympanic  membrane  i«  partially 
excise<l,  and  thniugh  the  njiening  thus  nia<1e  a  wnall  ho*ik  or  hent 
pn>bp  38  iMweed.  The  attempt  is  then  made  to  pass  iJie  instrumeni 
between  the  crura  of  the  stapes,  and  tu  move  the  bone  in  various 
directions. 

Xearlv  all  the  surgeons  tt'ho  have  jjfH'oruied  these  operatiuns 
are  fain  to  admit  that  the  general  results  are  far  fi\>m  satislju-torj". 
It  may  well  be  doubted  whether  such  severe  nieaearee  are  really 
jUfitifiaMe  while  the  indications  for  their  adoption  an?  tio  ini- 
peilcctly  defined  aa  tliey  are  at  present.  It  is  only  fmr.  however. 
to  etate  that  some  anr&l  surgeons  of  repute,  and  notably  Dr. 
.Sexton,J  of  New  York,  recommend  and  practise  removal  of 
tJie  tympanic  membrane  with  one  or  more  of  the  oasicles  in  certain 
ca-ses  of  progn-ssive  sclefosiK,  in  which  other  forms  of  treatment 
have  failed  to  arrest  the  advance  of  the  disease,  ^\^leu  there  is 
a  differenee  in  the  hearing-power  of  the  two  ears.  Dr.  Sexton 
nsiially  choos<*s  the  worse  ear  for  the  openitiitu,  which  he  regards 
an  entirely  free  from  danger.  If  regeneration  of  the  membrane 
lakes  place,  the  newly-fnnned  tissue  (should  be  carefully  cnt  awav 
witJi  as  little  iiTitatiou  as  possible.     lu  stmie  cases,  this  oi>eration 

*  SlAckf.  Arviir/.  OkremhriUhnJs,  *ol.  xxxl.  p.  901. 

t  Miot.  tftal,  fiMvnw,  Pwid.  1869 ;  Affhtr/.  Ohnnieitkmnde,  toI  xxlx.  p.  306. 

X  Arrhirm  ff  (ftnioff,  vol.  XX.  p.  ',15. 
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has  t<*  bt*  repeatwl  sevt-ral  tiinw.  "  A  rigid  enforcement  of  dietetic 
rules  which  almost,  or  quite,  exrhidp  meat,  (leems  to  lewen  regene- 
rativt*  airtion.''  Dr.  St^jctcn  rmicludps  hit>  remarks  by  stating  thai 
the  perinaiifnt  removal  of  the  memhmim  h-mpani  requires  for  its 
success  patience  and  gentleness  iu  the  necessarj' manipulations ; 
but  wht-n  tliis  iibetmction  to  the  entrance  of  sound  to  the  round 
window  and  Uns*'  of  the  stapes  is  no  longer  present,  deafness  is 
removed  ;  and  where  rigidity  of  the  ossiolea  ^ves  Uf^e  to  tinnitus. 
etc..  these  phenomena  also  cea^e  with  the  riMnoval  of  the  uialleuft 
or  malleus  and  incus. 

Artificial  Perforation  of  the  Tympanic  Membrane. — Aniitlier  plan 
of  mitigating  tin*  ivitults  of  chnmii.-  adliesive  futiirrh  is  to  make  a 
perforation  in  the  tympanio  membrane,  and  thns  tn  prttvide  a 
channel  for  the  passage  of  sonorous  uiuhilations  to  the  labyrinth. 
The  establishment  i»f  a  permanent  opi-ning  iu  the  membrann  is, 
however,  scarcely  feasible.  Politzer  stotes  that  if  this  difliculty 
could  be  overcome,  the  nperation  woidd  be  indifatetl  in  the 
following  cases :  (1)  When  the  membrana  tympani  is  niucli 
thickened,  and  has  lost  its  elasticity  in  consequence  of  calcareous 
deposits.  (2)  When  the  movement*?  of  the  malleus  and  incus  are 
prevented  by  adhesions  between  these;  bones  and  the  walls  of  the 
tympannm.  (3)  When  the  Eustachian  tnlw  is  the  seat  of  irte- 
mediabte  atrirtures.  fi)  It  might  be  trinl.  as  a  last  resoni-ce.  in 
caeee  of  severe  tinnitus  whirh  all  ollxer  means  have  failetl  to 
relieve. 

As  a  means  of  restoring  the  hearing-power,  the  operation  is, 
of  fonrsti,  uselesn,  whenever  (he  labyrinth  is  seriously  affect^'d,  ns 
dhowni  by  loss  of  osseous  oinduction.  It  is  aUo  lumvailing  when 
tiie  stapes  is  firmly  adherent,  and  when  the  membrane  of  the 
fenestra  rotunda  is  either  thickened  or  coveivd  with  calcaivcms 
deposit.  For  the  operation  to  be  successful,  the  footplate  of  the 
ritApes  and  the  membrane  of  the  fenestra  rotunda  must  be  rajmble 
of  a  eertaiii  nmomit  "f  mobility. 

Method!  of  Operating. — Many  plans  have  been  prop<:'Scd,  but 
nearly  all  of  them  have  fallen  intti  disuse ;  the  employment  of 
the  galvano-cautery  oHera  the  best  chaniv  of  success.  An  aper- 
ture the  size  of  a  heitip-*eed  can  be  made  in  a  second  by  the 
applicAtion  of  an  onlinar}"  button-ended  (wint.  A  full-sized 
Hpeculum  must  be  previously  passed  into  the  aadittny  ('anal,  and 
the   membrane   illuiniriatod    by   the   aid    of   a   forehead   mirror. 
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Politzer  emphaeittpa  the  necesaifry  for  the  point  tn  become  red  hot 
ftt  the  niomont  the  circuit  is  closed,  and  for  the  closure  to  he  made 
iTninedint«ly  the  cnuteiy  point  touches  the  membrane.  As  a 
preliminary  step  the  putlf  nt  ehould  be  dirccl't'd  to  inflate  his  ears, 
or  the  air-douche  is  employed  by  an  assistant.  The  cauterisation 
should  be  only  momentary,  for  otherwise  a  large  portion  of  the 
membrane  may  lie  destroywl.  Xo  pnpfiBure  mnat  be  employed,  as 
the  point  of  the  instrument  might  easily  penetrate  to  the  inner 
wall  of  the  tympanum,  and  set  up  intlamniation  of  the  mucous 
membrane.  'ITie  must  suitable  sput  for  making  the  opening  i»  the 
inferior  portion  of  the  membrane,  because  it  is  at  the  greateut 
distance  fmm  the  inner  wall.  Tlie  steam  which  is  evolved  during 
Iho  operation  must  be  blown  away  as  soon  as  possible  (Pulitzer). 

The  effrt^t-3  of  the  pnKluctiou  of  an  artificial  opening  varj-  in 
different  cases.  There  may  be  little  or  no  iniproveraeut  as  rt^gards 
either  the  hearing-power  or  the  subjective  sensations,  and  in  gnch 
cases  it  may  be  infprre<l  that  the  atapee  i»  immovably  fixed,  and 
that  the  teneistra  rotunda  has  lost  its  elasticity.  On  the  other 
hnntl.  in  a  fair  proportion  of  cases,  more  or  less  improvement  is 
esperienct'fl ;  though  the  change  is  seldom  permanent,  for  rhc 
opening  generally  closes  in  the  course  of  two  or  three  weelis.  am! 
the  symptoms  recur.  This  reaiilt  has  cansed  many  attempt*  to  be 
made  to  presen-e  the  patency  of  the  opening;  but  none  have  ln-en 
really  guccessfnl.  Politxev,  some  twenty  years  ago.  suggested  the 
insertion  of  a  vulcanite  eyelet  into  the  opening.  It  was  found, 
however,  that  in  the  txturse  of  a  few  day»  or  weeks  the  membrane 
showed  signs  of  purulent  inflammation,  which  extended  t(»  the 
tympanum.  The  eyelet  was  thus  expelled,  anrl  the  apeilure 
sooner  or  later  closed  by  cicatrisation. 

The  results  of  this  method  would  seem  to  show  that  it  ie 
likely  to  prove  useful  rather  for  diagnostic  than  for  remedial 
purposes.  It  might  be  tried  as  a  pri-liminaiy  to  more  serious 
operations :  if  follower!  by  some  degree  of  improvement,  the 
•  |uestion  of  removing  the  membrane  might  be  entertained. 
Possibly  some  method  of  keeping  open  an  artificial  perforation 
may  yet  be  discovered  ;  bnt  up  to  the  present  time  all  attempts 
in  thai   (lirerlion  have  resnlterl   in   failure. 

An  Xnoicion  through  the  Posterior  Fold  of  the  tympanic 
membi-ane  is  another  method  of  treating  certain  conditions  of 
this  structure.     A  brief  account  of  the  operation  has  l>een  given 
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in  a  previous  chapter  (^ne  pftge  329).  It  is  aometimea  performed 
in  coaes  of  adhesive  cat-arrh,  with  th«  object  of  relie'ving  tension 
of  the  membrane,  thereby  improving  the  hearing-power  and 
lessening  the  snbjectivi?  sensations.  As  nptwasarj'  conditions  for 
ite  success,  the  Eustachian  tube  mast  be  patent,  and  there  must 
be  no  accumulation  of  secretion  in  the  tympautun  ;  absence  of 
adheftions  between  the  membrane  and  the  wall  of  the  lnV)vrintli 
and  comparative  ttoundneiu  of  the  nervous  structures  must  like- 
wise be  demonstrated.  The  operation  woe  suggested  by  PoHtKer 
in  1871.  It  is  indicated  in  cflses  in  wliieh  the  membrane  is  much 
drawn  inwards,  and  wliciv  the  lower  extremity  of  the  handle  of 
the  malleus  appears  to  be  displaced  in  a  direction  inwards  and 
bat^kwards,  while  the  yhart  process  and  the  posterior  foUi  pit>ject 
towards  the  external  meatus.  Under  these  conditions  the  mem- 
brane is  generally  indurated  and  but  little  sensitive,  and  is 
therefore  far  more  suit-able  for  incision  than  wlien  in  an  hypera?niic 
id  swollen  state.  As  a  matter  of  omrse  ordinary'  treatment 
lould  first  be  liied.  an<l  if  no  relief  be  obtained,  recourse  may 
"be  had  to  tills  operation,  under  the  conditions  already  specified. 
Tlie  operation  {fee.  page  329)  winalsta  in  dividing  the  posterior 
fold  pcrpentlicnlarly,  citlier  from  abovf  downwards  or  in  the 
>p08it«  direction,  the  most  suitable  spot  being  immediately 
"behind  the  short  pn>ce8a,  but  the  incision  may  be  made  midway 
between  this  and  the  peripheral  end  of  the  fold.  The  di\ision  is 
generally  accompanied  by  a  grating  sound;  the  wound  in  the 
membrane  gajies,  and  the  handle  of  the  mallens  assumes  a  more 
Qoi-nml  position.  Hscmoniiage  is  generally  slight,  and  can  be 
easily  arrc-sted. 

ITiexe  is  some  risk  of  injuring  the  chorda  tympani  nerve, 
though.  Lncae  states  that,  in  140  cases  in  which  he  peiformed 
the  operation,  he  never  witnessed  any  sj-mptoms  of  this  accident. 
U",  however,  the  nerve  be  cut  through,  the  ends  generally  unite  in 
tile  conpse  of  a  few  weeks,  and  its  function  is  ivstored.  If  the 
fold  be  divided  nearer  to  the  peripherj-,  there  is  some  risk  of 
injuring  the  long  process  of  the  incus  and  the  articulation  w4th 
tlie  stapes.  The  gener,il  result  of  the  operation  is  to  diminish 
the  severity  of  the  subjective  symptoms  ;  but  the  impi'ovement 
is  in  most  cases  transitory,  though  it  may  last  for  several  weeks. 
Sometimes  ihe  he^rin^- power  Is  slightly  increased. 

Dirision.  of  the  Anterior  Ligament  of  the  Mallens  is  another 
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operotiou  devistMl  and  performed  by  Politzer,*  with  the  view  nf 
impitiving  the  hearing-power,  and  lessening  the  sulgeetive  seuiia- 
ticma.  in  cases  ii)  which  thie.  hand  it;  contracted  and  abnormally 
adliei'ent.  Under  such  circiunstancen,  the  membrane  i«  much 
draxrn  inwards,  and  the  air-douche  caiieee  a  cunsiderable  improve- 
ment, which  soon  parses  off.  In  the  performance  of  this  opera- 
tion, an  incision  l^nini.  long  is  made  in  the  membrane, 
immediat-ely  in  front  of  the  short  process  of  tlie  malleus,  and 
dirf*ctied  fmm  above  downwards.  Tlii-oiigh  the  opening  thus 
made,  the  tiur^>on  jiaetsett  a  Hinall  knife  bent  at  a  ri^lit  an^le  near 
its  extremity,  pushes  it  under  the  upper  bonier  of  the  membrane, 
and  cuts  outwards  aaid  downwards  through  the  anterior  ligament 
and  the  lung  procei^s  of  the  nmllens.  A  grating  sound  i»  heard  as 
these  parts  are  divided. 

Multiple  IncisionB  into  the  Membrane. — lu  coses  of  extreme 
tH?nsion  of  the  niembrana  tympani,  as  a  result  of  pathological 
changes  in  its  tissue,  Gruberf  recnmnieuds  multiple  iucifion?. 
The  wounds  of  coui-sc  heal,  but  this  prot^ess  should  be  retarded  as 
much  as  possible  by  the  frequent  emplo\-ment  of  the  air-douche 
in  the  after-tivatment,  Grniber  makes  four.  fi\'e.  or  more  inci- 
eiotm.  and  unites  them  by  ci-uss-cuts  at  right  angles.  As  a 
general  rule  the  chief  incisionB  are  made  from  the  malleus  to«Tirda 
the  periphen," ;  but  their  position  should  be  modifitid  nc(^irding  to 
the  conditions  of  each  case.  Befui-e  resorting  to  the  operation, 
it  is  necessary'  to  ascertain  the  condition  of  the  labyrinth,  and  the 
following  is  the  method  recommended  by  Oniber.  He  Hrst 
alludes  tru  the  fact  that  a  vibrating  tuning-fork  held  in  front  of 
the  ear  is  not  so  well  heard  when  Valsalva's  method  is  being 
practise<l,  as  it  is  before  and  after;  the  increased  tension  of  the 
membrane  lessening  the  conduction  of  8onnd.  On  the  other 
hand,  under  similar  circumstances,  a  tuning-fork  applied  to  the 
head  is  better  heai-d. 

Deviations  frcmi  these  rules  axv  of  diagnostic  importance. 
When  the  membrane  is  nndnly  relaxed.  Valsalva's  experiment 
causes  the  tnning-fork  held  in  front  of  the  ear  to  be  better  heard, 
bnt  osseous  conduction  is  diminished.  In  cases  of  abnormal 
tension,  the  experiment  either  makes  no  alteration  in  the  sound 
of  the  fork  in  the  first  position,  or  causes  it  to  be  less  distinctly 

•  Txhrhtteh  itfrr  OftrmheiUiwulr,  S.  2S0. 
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heanl.  The  Bound  of  the  fork  placed  on  the  head  is  likewiw  not 
altered  unless  the  tension  be  increaBwi.  iu  which  case  it  is  more 
dijttinctly  heanl. 

In  this  method  of  exaniiiiation,  the  patient's  statements  serve 
as  a  test  of  eacli  other.  For  example,  if  a  patient,  witli  a  ivlaxeil 
nienibrftne.  asserts  that  a  vibratlujf  tuning-fork  in  front  of  the  ear 
is  heard  better  during  Valsalva's  experimei^t  than  either  before  or 
alter  it.  he  ought  to  hear  the  jsuuiul  lei-;*  dii-tinclly  when  ihe  fork 
iH  placed  on  the  head  during  intiaiiou. 

Ab)*ulntely  rcirrei:t  infei'enees  cannot,  however,  be  always 
(Irawu  from  the  i-esults  of  Valsalva's  e.xperiment  when  employed 
for  purposes  of  diagnosis  ad  above  described.  Thus  when  the  mem- 
brane is  abnormally  relaxed.  Valsalva's  experiment  may  cause  an 
undue  degree  of  tension,  and  the  vibrating  tuning-fork  held  in 
front  of  the  ear  will  be  less  distinctly  heard,  whei-ea-s  an  improve- 
ment will  be  noticed  when  the  air  is  driven  into  the  tympanum 
with  oidy  slight  force.  Besides,  it.  is  quite  possible  that  wlien 
Valsalva's  method  is  practised,  other  structures  iu  the  ear  may  Ix* 
8o  affected  that  the  hearing-power  is  improved  irrespective  of  any 
change  in  the  mendirana  tympani.  'Ilie  fact  is  that  this  method 
of  diaguuuis  must  lie  taken  in  conjunction  with  o tilers  ;  agreement 
in  resnlte  serves  to  determine  the  nature  of  the  case. 

The  after-treatment  consists  in  carefully  removing  any  blood 
which  may  liave  ebcaped  and  applying  iodoform  gauze.  A  few 
days  afterwards  the  air-douche  should  be  employed,  and  this 
ehould  l)e  continued  ever)-  r>ther  day  for  some  time  after  the 
incisioua  have  healed.  U'  iutlauimation  be  set  up,  it  must  be 
treated  in  the  manner  deseribe<l  in  a  previous  chapter.  Such 
a  complication  is,  however,  ver}'  rare. 

(iruber,  in  op])osition  to  Politzer,  asserts  tlmt  the  cicatrisation 
of  incisions  in  the  membrane  does  not  increase  it«  tension,  and 
that  multiple  incisions  are  not  suitable  fur  cases  iu  which  it>B 
tissue  is  atrophied  and  relaxed.  After  incision,  union  generally 
takes  place  by  tirst  intention,  with«mt  any  sfcondaiy  changes ;  in 
(ither  cases  a  cicatrix  forms,  tlm  apjiearance  of  which  indicates 
that  the  tension  of  the  membrane  would  Ih-  lessened  by  the 
formation  of  several  cicatrices. 

Division  of  the  Tendon  of  the  Tensor  Tympani  muscle  is  another 
method  of  trealnierit  which  hiu>  been  recuniniended  for  adoption. 
It  was  fii-^t  performt^d  on  the  li%"ing  subject  by   Wel:ier-Liel    in 
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1868.  Abiioraial  contraction  and  phortfumg  of  the  t«iidou  pru- 
diices  excessive  tension  of  thf  nienihraiia  t}-nipani  and  of  the 
Jointfl  of  the  oHBtcIea,  and  iTicreases  the  prei««iire  in  the  labyrinth. 
This  condition  of  tht*  tendon  is  not  peculiar  to  mUiesive  inttamma- 
tion ;  it  in  often  associated  with  anppnration  in  the  middle  ear 
with  perf<:»rfltiipn  and  retraction  of  the  niemlirane.  'Hie  object  of 
dividing  thf  tendon  \a  to  ivlifve  the  teuHion  and  the  ayuiptoms 
which  it  cauaes.  A  satisfactory  result  is  attainable  only  when 
other  i<erioin<  2>atholo^cal  clmngee  are  presumably  absent  from 
the  niidfUe  ear  twd  labyrinth. 

Thei-e  art*  no  positive  signs  clearly  indicative  of  oontractiou  of 
the  tendon.  An  indrawn  condition  ctf  the  nienibi-ane  is  always 
assuciated  with  it ;  but  maj'  be  produced  by  other  changes  of 
common  occurrence,  e.g.,  occlusion  of  the  Eustachian  IuIm*. 
atrophy  of  the  tympanic  raembi-aiie,  and  adhesions  to  deeper 
pails  in  the  cavity.  It  has  Wen  supposed  Ihat  improvement 
of  hearing  after  the  use  of  the  air-rlouche  and  lessening  of 
Bubjective  seusations  after  the  rnrefai^tion  of  air  iu  the  meatus 
point  tA)  contract  inn  uf  thf  tendon,  isuch  changes,  however,  are- 
just  as  liknly  to  result  from  relaxation  of  ossicular  tension,  stretch- 
ing uf  bands  of  false  membrane,  etc.  It  is  sometimes  stated  that 
c*intraction  of  the  tendon  may  l>e  inferred  to  exist  when  the 
handle  of  the  niallens  is  not  only  drami  iuwanls  (and,  there- 
fore, seems  shortened  when  viewed  from  tlie  meatus),  but  also 
made  to  i-evolve  sliglitly  on  its  long  axis,  so  that  it  appears  to  be 
broader  than  usual.  This  change  is  due  to  the  mode  in  which  the 
tendon  of  the  tensor  is  i:iserted  into  the  handle  of  tlie  malleus. 
It  has.  however,  been  shown  by  Urbautschit«ch*  that  the  place 
of  insertion  varies  considerably,  and  it  may  well  be  doubted 
whetlier  (contraction  of  the  tendon  always  cituse«  the  handle 
of  the  malleus  to  revolve  on  its  long  axis.  •Some  persons  are  able 
to  cause  voluntary  t^ontraction  of  I  he  tensor  tynipaiii,  and  they 
find  that  low  notes  are  thew  less  distinctly  heaid.  and  that  a 
humniing-ftound  is  pert-eived.  It  remains  to  be  seen  whether  this 
fact,  can  l>e  utilised  for  purpose."*  of  diagnosis. 

Professor  Gruberf  thinks  that  contraction  of  the  teuduii  te  au 
indication  for  tenotomy,  provided  that  the  subjective  Beusatiou!> 
are  relieved  by  the  use  of  the  catheter.     He  believes  that  the 

"  Lchrbneh  drr  OhnrnhfiUtHntie,  AnQ.  III.  8.  -J33. 
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auliaequent  uniou  of  the  divided  endtt  does  not  tend  to  lucreaae 
the  contraction,  but  ratliei*  has  &  contran'  effect.  Tenotomy  is 
found  to  be  beneticial  wli**ii  simple  [mi-acentt'sis  of  the  membrRne 
has  pruved  u^efless. 

Kessel*  lays  dov-ii  the  following  indications  for  performing 
t«notoniy  of  the  tensor; — 

1.  Paralysis  uf  thf  atajiedius  ntuacle  with  unrestr-iined  action 
of  the  tensor. 

2.  Permanent  spasm  of  the  tensor. 

3.  Pei-forations  inv(^lving  the  "  cune  of  light,"  and  wlien  ihi* 
openings  are  renifurni  or  heait-shaped. 

4.  In  catarrh  with  swelling,  bo  long  aa  the  stApes  is  movable, 
and  exce»ieive  piirssun.*  in  the  labyrinth  admits  of  diminution. 
Also,  when  the  sounds  ai'e  ontinnous.  and  the  excessive  pressurt? 
in  the  labyrinth  is  obvionaly  diependent  upon  changes  in  the 
internal  muscles  of  the  ear. 

Dr.  Stfxtou.t  of  New  York,  warmly  advocates  tenotomy  of  the 
tensor  in  cases  of  sclerosis  with  relatively  good  bone-conduction, 
and  thinks  that  the  operation  oftf'n  improves  the  functions  of  the 
intro-tynipaniL-  and  muiicular  apjtaratus  for  the  perception  of 
sonnd,  woi-ds.  and  speech.  The  indications,  he  stal-es,  to  be 
as  follows : — 

1.  PmgreBsive  deafness,  with  neuropathic  sclerosis ;  the  opera- 
tion, however,  is  not  likely  to  be  successful  unless  onfr-fourth  of 
the  uomial  duration  of  peixeption  is  still  preserved. 

2.  The  operation  should  l>e  jjertbnned  on  tlie  worse  ear  [f  a 
positive  result  of  Weber's  and  a  negative  of  Uiune's  experiment 
make  us  snspect  permanent  obstacles  to  conduction  in  this  ear, 
while  thei-e  is  no  tmcv  of  this  condition  in  the  better  ear. 

3.  If  one  ear  be  tjuitv  deaf,  and  the  other  becoming  so.  the 
operation  should  be  performed  upon  the  latter,  on  the  ground  that 
redaction  uf  t«nsiou  on  one  side  of  the  muscular  apparatus  will 
benefit  that  of  the  other. 

Method  of  Operating. — In  the  normal  condition,  the  exposed 
portion  of  the  tendon  is  only  2  mm.  in  length,  and,  when 
the  membrane  is  ccmsiderably  indrawn,  the  spare  for  the  incision 
is  verj-  limited.  As  a  general  rule,  it  should  be  made  just  beliind 
the  handle  of  the  malleus,  but  the  exact  spot  must  depend  upon 

•  Arehiv/tir  OhTeuhe'tViunHf.  vol.  xxxl.  S.  238. 
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thw  circumatanct^a  of  tht!  vj»e.     The  etepe  of  the  oporation  aiv 
ae   follows: — A  paracentesis   knife  is  used  to  make  an  incision 
I  mm.    behind    and    parallel    with    the    handle    of   the  malleua. 
A  lenotume,  adapted  to  tlie  side  to  be  operated  upon,  is  paaM>d 
thrnugh  the  opening  with  ite  rounded  point  turned  npwardt  and 
fnrwarfJfl    t<iwards    the    roof  of  the  tynipaiinni,   unlil    it    touches      ^ 
the  head  of"  the  malleus  or  the  malleo-incndal  articulation.     The 
instruineut  is   theu  tui>ned   at   a   right   ang^le,  so  that  it«  edge 
IB  hrimpht  iinniefliately  fi*bnve  the  tendon,  which  is  then   divided 
by  drawing  the  knife  backwards  and  lorwards,  and  from  alMJve 
downiwards ;  a  j^ating  noise  is  audible  as  the  re«iatance  is  leJt     | 
to  be  overt'ome.     By  drawing  out  the  handle  of  the  niallcuti  with 
the  tenotome,  the  operator  can  determine  whetJier  the  tendon  is 
completely  divided.     The  hemorrhage  is  usually  slight.     If.  after     ' 
complete  division  of  the  tendon,  the  handle  of  the  malleus  retaina     j 
it«  former  position,  adhesions  in  the  tympanum  may  be  inferred  to 
ejcitit. 

In  so-called  neuropathic  aclerosis,  the  tympanic  membrane  i? 
always  far  less  sensitise  than  upnal ;  hut.  during  the  operation,  it  ! 
is  generally  ad\'ij4ab!e  to  use  local  or  jrenci*al  anicsthetics.  Dr.  J 
Sexton  recommends  a  little  ether  on  absorbent  eotton-wool,  to  be 
placed  upon  tlie  niembrnne  .ind  l^ft  to  evaporate.  He  atl vises  that 
the  incision  should  be  made  in  front  of  the  short  process.  The 
difficulties  of  the  operation  are  inci-eased  by  narrowness  of  tiie  I 
meatus,  great  retmction  of  the  mendn-ane.  and  by  adhesionE 
between  it  and  the  labyrinth.  At'ter  lite  operation,  tlie  patient 
flnndd  remain  in  bed,  and  powdered  boric  acid  on  cotton-wool 
should  be  kept  in  the  ear.  The  wound  ut^nally  heals  by  tiret 
intention  in  the  course  of  a  few  days.  Any  blood  effused  into  the 
tympanum  is  more  (tr  lese  rapidly  ntiaorbed.  If  there  be 
symptoms  of  otitis,  the  ordinary  treatment  must  be  adopted. 
When  the  wimnd  in  the  mend^rane  has  quite  healed,  it  i*  well 
to  inject  air  throngh  a  i^atheter  every  second  or  thiol  <liiy,  or  to 
rarefy  the  air  in  the  meatus.  | 

G  ruber  directs  that  when  the  incision  is  to  be  made  behind  Ibe 
handle  of  the  malleus,  the  concavity  of  the  tenotome  is  to  be 
directed  forwards,  and  in  the  opposite  direction  when  the  spot 
chosen  for  the  incision  is  in  fi-ont  of  that  process  of  bone,  on  a 
level  with  the  upper  third  of  which  the  knife  is  passed  throngh  , 
the  membrane.     Wlieu  the  tympanum  is  ivache<l,  the   ccmcave 
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(■urface  of  the  tenotome  is  applied  to  tin?  haiicUe  of  the  inalleua, 
and  au  iucision  pamllel  with  it  is  made  upwards  so  ae  to  divide 
the  tendon  which  nins  obHtpiely  from  within  Dutwanls  throuj^h 
the  tympanum.  When  tlif  instrument  is  introdiu-i'd  behind  Ihti 
malleus,  it*  point  should  Ix-  carrtt'd  fonvards  to  a  cuTTt'spoiidiii^ 
extent,  60  as  to  be  certain  of  dividing  the  tendon,  which  is  some- 
times L'onHiderably  in  front  of  its  ordinarj'  pcigition.  Care  must 
be  taken  to  give  to  the  edge  of  tlie  teni)ton>e  a  sumewhat  lateral 
direction  by  turning  the  point  slightly  upwards,  so  as  to  avoid  the 
wall  of  the  carotid  canal.  Gruber  Btat**8  that  the  direction  and 
form  of  the  external  meatus  must  determine  the  spot  for  the 
incision  in  the  raembrane.  As  a  general  rule,  this  should  be 
made  in  front  of  the  malleus  :  but  in  many  cases  the  ronvt-xit^'-  of 
the  anterior  wall  of  the  meatus  is  very  marked,  and  hides  tl;e 
anterior  sefnntrnt  of  the  membrane,  so  that  the  portion  behind  the 
malleus  must  he  selected. 

1*he  Besidtt  of  the  Operation  var\-  considerably  in  different  cases; 
the  subjective  sjTiiptonis  are  sometiuKS  much  improved,  the 
tinnitus  creases  or  becomes  less  tronblewome.  and  the  jfiddiness 
has  been  kiluwu  to  disappear.  The  effects  npon  the.  hearing- 
power  are  fai-  less  marked,  and  in  not  a  few  casL's  no  inipruvement 
is  perceptible.  According  to  some  authorities  any  good  results 
wbicli  may  be  noticed  are  due  to  the  iiicisian  in  the  membrane. 
The  condition  of  the  patients  several  weeks  or  months  after  the 
operation  is  the  best  test  of  its  value.  .Aggravation  of  all  the 
syniptonts  has  been  olwervetl  in  a  few  ca)*es.  and  seveiv  suppura- 
tive inSammation  has  been  known  to  follow.  I'olitzer  asserts  that 
all  trustworthy  accounts  are  of  an  unfavourable  chnnurter.  With 
few  excepLiouH,  any  improvement  in  tlie  hearing-power  completely 
siibeidee,  while  the  subjective  sensations  recur  and  even  become 
more  troublesome.  In  several  patients  who  came  to  him  some 
months  aiter  the  operation  hmi  been  jjerformed,  then*  woe 
complete  deafiiess  on  that  side,  the  condition  having  rapidly 
ViCHXjme  worse  since  the  operation.  Division  of  the  tendon  is, 
therefore,  an  operation  of  a  very  doubtful  benefit ;  any  advant-oge 
is  but  sliglit.  and  it«  results  are  not  infrequently  miscbievtins.  It 
may  prove  of  advantage  in  some  cases;  but  positive  indications 
for  its  performance  have  not  as  yet  been  discovered. 
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Acute  Suppuiative  Inflammation  uf  the  tympanum  may 
come  cm  ftiuHenly.  without  any  previous  local  Bjinptoms.  or  may 
lolluw  an  uttuck  of  catarrhal  iuBamnintion  of  the  cavity.  It  is 
characteriswl  by  rapid  etliision  ot"  purulent  Uuid.  hyperseraia  and 
swelling  of  the  lining  membrane,  and  by  inflammation  of  the 
membrana  tympaiu.  which  ufien  becomes  perforate<1.  llie  pus  ia 
formed  either  on  the  surface  of  the  mucous  membrane  or  within 
itu  i$ulit<tance,  and  sonietlnie:;  between  it  and  the  bone.  More  or 
less  marked  destruction  of  the  tisauea  is  the  almost  invaiiable 
result,  and  in  .-n-vei-e  cases  the  process  extends  to  the  bony  walls. 
The  infiamniation  likewise  spreads  to  Uie  Euataclnau  tube,  and 
ofteu  Ixackwords  to  tbe  mastoid  cells,  which  contain  purulent  or 
Bero-purnlent  extidulion.  Tlie  labyrinth  may  become  involved, 
but  is  seldom  !*erioiisly  aflected  j  hyponcmia  and  serous  exudation 
lUre  the  ordinaiy  changes. 

Causes. — These  ai-e  generally  the  same  as  those  of  oivliuary 
oatAii'hal  intlanimatiou;  but  micro-organisms  would  seem  to  play 
k  wry  important  part  in  the  causation  of  tiuppurative  inllanimat  ion. 
IV  channels  by  which  they  may  gain  access  to  the  tynnpanum 


line  Itwn  already  describetl  («'-?  page  306).     Zauf'al's  ivsfarches • 

show  that  organisms  of  the  t'ollowinfr  kimls  have  been  found  in 

the  middle  ear  in  cases  of  suppurative  inflaTiiinatioii.     The  pneu- 

munio-bac-illus  uf  Friedltinder :  the  diplococcus  pueiunouite ;  the 

rtreptocC"CC«i!;  pyo|?e"PS.  pyogenes  aU)n».  pyi>j(enet*  aureus,  cereus 

albug  aii<]   teniiin;    hat^'illuf  tenuix ;    hacilhm  pyooyaneus  ;  micixi- 

coocus  tetrageiias  and  soecharomyecs  albicans.     Various  kinds  of 

micro-argaaisms  often  appear  in  6uoeessiH.iii,  one  set  preparing  the 

way  for  another,  and  thus  maintaining  the  suppurative  process.    In 

Uie  primary  form  of  suppurative  otitis  media,  the  diplococcus  pnen- 

moiiife  very  t'fteu  occurs ;   in  p^ei-ondarj-  forms,  the  -Streptococcus 

inrogenea  is  more  common.     Kohrerf  t^tates  that  the  non-frrtid 

wcrelion^  contain  only  cocci ;  whereas  bacilli  are  abundant  and 

oocd  comparatively  few  in  fretid  discharges.     Streptococci  would 

seem  to  indicate  a  severe  funn  of  infiaiumatiDu,  and  the  probability 

of  extension  to  the  mastoid  cells. 

Whether  niicpo-organisnis  are  essential  to  tiie  development  of 
suppuration  within  the  tymjwiniim  is  not  as  yet  definitely  settled. 
The  aural  complaint  iw,  however,  often  secoudaiy  to  acut«  and 
chronic  inflammatory  processes  in  the  naso-pharynx,  and  many  of 
the«e  disordei-s  are  associated  with  a  profuse  development  of  niicro- 
organiams.  It  is  a  not  iiifntjueut  coDiplicatiun  of  many  infections 
diseases,  e.tj..  scaidet  fever,  measles,  sninll-pox.  diphtheria,  typhuii 
and  typhoid  fevers,  influenxa.  tuberculotnijii.  syphilis,  pi-ysipelos,  and 
puerperal  afTectitms.  With  reganl  to  acarlet  fever  and  measlp;*,  it 
would  appear  that  aural  complications  are  very  fi-equent  during 
acme  epidemics,  and  rare  in  others.  In  one  series  of  cases  of 
scarlet  fever  cited  by  Burckhanlt-Merian,*  33  per  cent,  of  the 
paiientii  suffereil  from  midtUe-tiar  disorders;  and  in  another,  the 
proportion  was  22  per  cent.  Middle-ear  suppuration  is  aometiraea 
attributable  to  ex|wwnre  to  cold;  tu  injuries  of  various  kinds,  as 
blows  on  the  ear.  fulls  ou  the  head,  and  operations  on  the  mem- 
hrana  t;T,*mpani ;  to  the  presence  of  foreign  bodies  In  the  meatMS, 
and  to  the  efforts  made  l«  extract  tht-m ;  to  bams  and  scalds,  and 
to  the  etfects  of  caustic  applications. 

In  another  class  of  cases,  the  iitfi&nunatiun  results  from  the 
passage  of  fluids  along  the  Kustarlnan  tube,  as  sometimes  occurs 

•  Archirfiir  OhrenUciUinnde,  Tol.  xxxi.  p.  IW). 

+  Zar  Mtyrphologie  der  Bekterieti  des  Ohrea  und  dea  XtucU'HaeAmiravmai,  8,  ». 

X  Volkmann's  Aunintitnt/  Klin,   Vmtrdye,  Hv,  IMF. 
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thiriiig  tlw  eniploj-meiit  of  Weber's  douche.  Phijj^ng  ilie  ptw- 
Wrior  iiures  has  been  kuowii  to  set  up  iiiHamniation  ui'  the 
tj'nipnnum  ;  either  the  blnoH  passes  alonff  the  tube  and  act^  as 
n  foreign  Imdy.  or  the  plug  nauBPs  pharyngitis,  which  Pxt*mHg  in 
the  same  directiou.  Suppurative  intluniniati(jn  uf  the  niidtlle  ear 
sometimes  occurs  after  the  removal  of  adenoid  growths.  In  such 
i*aR4-R  it  is  due  either  to  the  irritation  ransed  by  blood  Indginy  in 
tlie  Ku^tucLiian  tul>t',  or  to  the  extension  of  inflannnalion  eim- 
seqiient  upon  the  operation.  Some  years  ago  1  saw  a  man, 
I»etween  thiitr  and  forty  years  of  age.  suffering  from  suppurative 
iiHIamniatiou  of  the  middle  ear.  which  came  on  shortly  after  the 
removal  of  a  tonsil  with  the  oifHnary  guillotine.  A  few  cases  have 
been  placed  on  record  in  which  foreii^  iHidies  of  various  kinds 
have  passed  along  the  Kuatachian  tube  and  even  reached  tJu- 
ti)*nipaiium.  In  one  such  instance,  a  portion  of  a  mlcauite 
catheter  }>ecame  detachwl  and  found  its  way  into  the  middle  ear. 
causing  acute  inllamaiatioii,  for  tlie  relief  of  which  the  niembmna 
tyinpaiii  was  incised.  The  foreign  Ijody  was  i-emoved  thtxiugh  the 
opening,  and  the  case  progressed  satisfactorily.  In  another  caw. 
reconlwl  by  llrbautschitwrh/  an  oat-spikelet  passed  frrun  the 
pharynx  along  the  tulw,  and  caused  suppurative  inBannnation  in 
the  tympanum.  This  was  followed  by  ciit'nmscribed  tnHamniation 
in  the  extenial  meatus,  with  polypoid  gruwdis.  ^Vfler  a  time  thf 
foreign  body  escaped  thixiugh  a  perforation  in  the  niembratia. 
tympani.  and  the  svmpttmis  tben  subsided. 

In  a  few  rait*  cases  suppurative  in fl animation  of  the  tjTnpannm 
has  resulted  from  purulent  furmatiouft  within  the  eraiiiuin.  llje 
pus  Rnds  it-B  way  into  the  ti.'mpanuiu  through  some  fissure  or 
canal  in  the  temporal  bone,  and  causes  iuflauinuition  of  (he  cavity 
and  perforation  of  the  membrane.  Caries  of  the  osseous  roof  may 
Ih*  another  step  in  the  process;  an  opening  i-esults.  through  which 
the  pus  enters  the  tympanum. 

Suppurative  inflammation  of  the  middle  ear  is  more  common 
in  cliildrcii  than  m  wlults  (iti  the  proportion  of  70  :  -30),  and  in 
spring  and  autumn  than  in  summer.  Males  and  femalpR  are 
etjually  liable  to  be  attacked.  Climatic  conditions  alone,  e.'j.. 
heat.  oiki.  and  luoisture,  appear  to  exertuse  lut  special  influenct* 
upon  its  development :  according  to  Polilzer,  it  constitutes  fnmi 
'I — 7  per  cent,  of  all  cases,  the  propoi-tinn  being  the  same  in  tlie 
•  UkrburA  dtT  OhrtnheiUtuaie,  JJ  Aafl.  S.  202. 
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dnited  Stat<*8  a»  in  Gemiaiiy.  The  ctmiplnint  is  generally  uni- 
lateral (80  i>er  cent.) ;  but  wlicii  due  tti  ararlet  fever  or  typhiit*. 
both  ears  are  liabK>  to  l>e  fttt'ecU-d. 

The  wKurrcnc**  of  the  tromplaint  in  children  is  favoured  by  ft 
variety  of  eircumatancea  :  e.tj.,  tlie  apfcial  liahih'ty  of  yoiiii^  8ul>- 
jects  to  the  acut«  exAiitheniata,  lo  severe  afiectionK  of  the  noae 
anH  |ihniynx.  and  t<i  varioiifi  fonns  of  pneumonia.  CVmj^cnitJil 
si,"]"hiliTi  is  another  cause  of  ear-disease.  Some  autliorities  nm- 
aider  that  dentition  may  excite  suppurative  inflanmiation  of  the 
tynipHUuni :  the  rontiiinoiii*  irritation  of  t)»t>  peri])hernl  branches 
of  tile  trigfuiiniut  is  transmitted  Ut  the  vagus  and  ^lossu-pharyn- 
geal,  and  produces  vaao-motor  diswixler,  with  inflammation  as  a 
result.  Whether  thiH  theory  l»e  mrivct  or  not,  it  is  probable 
that  in  very  younj^  i-hililri*ii  the  occurivnce  of  iiiHammatiun  in 
tile  middle  ear  is  favoui'od  by  the  h\-penemia  and  swelling  which 
are  a^-iociat^d  with  the  retrojp-esjiive  metamorphosis  of  the  niucouA 
membrane.  To  this  may  lie  added,  according  to  I'rhaiilachitst^h. 
the  passage  of  liquor  anuiii  into  the  t>'inpaimm  dininj^  futile  in- 
^irator}'  efforts,  and  of  the  content*  of  the  stomacli  during  vomiting. 

With  regai-d  t-r*  the  infe<iinua  fovera  as  a  cause  of  middle-ear 
inilanunatiun,  it  must  be  reiuembtired  that  the  dealne«»  so  common 
in  t^'phus  may  be  due  either  to  nervous  disoi'der  or  to  catarrhal  or 
suppurative  inflammation  of  the  tympanum.  In  the  curly  stages 
of  the  disease,  the  impairment  of  hearing  ordinarily  results  from 
functional  disturbance. 

Tliere  is  one  other  complaint,  viz..  relajwing  fever,  wliicli  ij*  n<tt 
iuim|ueDtIy  accompanied  by  middle-oar  intiammntion.  In  an 
epidemic  of  this  fever,  recoi-ded  by  Dr.  Lucliau,*  aural  cromplica- 
tiona  cKwniTed  amon^^  1^0  out  of  300  patient**,  the  majority 
suffering  from  punilent  inflammation  of  the  tympanum.  Addi- 
tional details  with  regard  Ui  the  connection  bt'twcen  varioiis 
oonstitatioiial  disoitlei-s  and  aftections  of  the  ear  will  be  given  in 
a  snbsivjnent  chapter. 

Symptoms. — From  the  beginning  of  the  attack,  the  subjective 
symptoms  are  diffi-n'jit  fr<mi  those  of  any  other  forui  of  middle- 
ear  intlanimatiun.  The  disease  is  sometimes  nnhered  in  by  a 
distinct  rigor,  and  is  always  accompanied  by  clevaition  of  tem- 
perature.    Acute  pain  in  the  affected  ear  is  an  early  symptom  ;  it 

•  AWwir  Ohran-  vnd  AngrttfrUriinkuitseik   Im   Fetrit   fUi'tirrm$.      Virr\.  Arrh., 
Bd.  62.  ISaO. 
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thi<  hatidit-  ut'  tliLt  nmllens;  and  later  on.  this  part  of  the  btme  i& 
often  hidden  by  the  swollen  membrane,  while  a  j^eUowish  point 
indicfttes  the  position  of  Ihe  short  ]>r(ict*!*s.  \Mien  the  exuddtion 
is  pi'ufuse.  the  position  of  tlie  hmidtt?  of  the  inalleim  is  marked  by 
ft  furrow,  on  ench  side  of  whirh  the  menilii-aiie  biilgt^  out  towards 
the  meatus,  ^^le  poslerior  portion  ia  especially  prominent ;  the 
epidenniit  oiteii  iKjcomes  detached  at  various  spot*,  and  the  whole 
aur&ce  of  the  membrane  is  liometime**  dottwl  over  with  little 
points,  wliich  moiv  or  less  clearly  reflect  the  light  from  the 
mirror.  EcchjTiioses,  and  the  fonnation  of  rainnte  absfresaea 
between  the  layei-H,  are  sometimej*  iiotieed.  Perforation  oecuni 
fnnn  the  buretinj;  of  one  or  more  abscesses,  or  from  extension  of 
uleeration.  The  ojwninp;  is  iii^ually  in  the  lower  half  of  the 
membrane;  and  in  three-fourths  ol'  the  cases,  in  the  anterior 
inferior  qnadrant.  Illustrations  uf  various  forais  of  pei'foralton 
will  bo  found  in  a  subsequent  chapter  on  the  Clianges  in  the 
Mcmbrana  Tympani  in  various  Affections  of  the  Ear. 

The  spot  at  which  perforation  will  finally  w"cur  may  some- 
times be  accurately  predicted.  A  small  yellowitib  vesicle  is  seen 
to  project  into  the  meatus,  and  in  the  course  of  a  few  hours  or  a 
few  (hiy:s  bursts  and  diseharges  its  rontenta.  lu  otlier  cases  there 
is  uo  such  distinct  spot:  the  pus  collected  in  the  tympanic 
cavity  bni-st*  through  the  membrane,  already  softened  by  the 
inllumuiation,  and  is  poured  out  into  the  meatus.  Under  such 
circumiirtanceB  the  opening  is  large  and  irre^lar  in  shape. 

Tlie  progress  of  the  case  is  somewhat  less  rapid  than  usual. 
and  perforation  is  delayed,  when  the  exudation  mxupies  a  nipple- 
shuptxl  prominence  in  the  posterior  half  of  the  membrane,  and 
when  thf  swelliuj^  fonns  in  Shrapnell's  nienibrane  or  close  ta  the 
superior  osseous  margin.  A  craterifonu  ui>ening  in  tlio  posterior 
portion  may  indicate  inflammation  of  the  mastoid  cells,  the  result 
of  extension  from  the  tympanum.  In  such  cases  the  opening  is 
usually  very  small,  and  the  processes  in  the  middle  ear  aiti  apt 
to  be  very  obstinate.  When  Shrapnell's  membrane  is  involved, 
the  secretion  e8<:ape«  with  fiifficnlty.  ond  its  retention  may  be 
accompanied  by  caries  of  the  upper  wall  and  of  the  innus  and 
malleus,  llie  toss  of  substance  tends  to  increase  as  time  goes  on, 
and  is  liable  to  be  accompanied  by  destnictive  changes  in  the 
os."!icles.  the  formation  of  adJiesion».  and  addiliitiml  |MTforalions 
tjonpanii;   membrane.      When 
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cused   by  the    bnrgting    of  ah   abscess  between  the  layers  of 

the  mpmbran*'.  thp   opt-ning  is  generally  amall.  and    cannot  be 

detected  until  air  has  been  forced  tlirough  the  Kuiitaehian  tube. 

WhoD   formed  under  other  circumstances,  the  opening  may  be 

difficult  to  reoognisf  during  the  first  few  clays;   its    margin   ia 

often  obscured  by  tlie  swollen  membrane,  and  it  may  be  covered 

up  by  shreds  of  detached  epithelium.     Sooner  or  later,  however, 

Ibe  escajie  of  purulent  matter  becomes  distinctly  visible,  antl  a 

pulsating  movement  with  a  reflection  of  light  can  often  be  made 

out.     llie  pulsation  occni-g  in  the  minute  but  abnormally  enlarged 

oiteries  of  tlu-  tiWuUen  muctms  membrane,  and  is  tranemitted  to 

Uke  extidatiou  contained  in  tiie  tympanic  CAvity,  and  to  the  fluid 

cecupving  the  perforation.     It  is  possible  that  the  pulsations  in 

I        tiw  caitktid  arteri'  may  likvM'ise  bo  transniilted  to  the  fluid. 

H  Other  means  may  be  adopted  for  the  diacovei-y  of  a  pei-fora- 

^■yi|b.    Thus,    if  the   meatus  be    tilled    with    fluid,   bubbles   will 

^^^^pnr  when  the  airKlouche  is  emplnyed,  and  a  powder   blo^vn 

H    Ulto  the  meatus  will  be  ejcpelled  by  the  same  means.     Polit^Kar 

has  snggeeted  the  employment  of  the  mauometer,  coupled  with 

the  air-doarhe.  as  a  means  of  diagnosis. 

As  result**  of  the  escape  of  the  exudaticm,  the  hj'pereemia  and 
■  aireUing  of  the  membrane  gradually  subside,  and  after  the 
H  dtttjiarge  has  been  wiped  away  with  cotton-wool,  the  perforation 
H  i|ipeare  as  a  dark  opening,  ot'  variabW  size.  In  some  cases  the 
H  aperture  becomes  slightly  enlarged  during  the  next  few  days. 
H     bat  under  ordinary  circumstant^s  the  difference  is   never  very 

I    great- 

H         The    secretion    which    escapes   from   the   meatus   variee   in 
F    efaar&ct«r  and   quantity ;    it   is  at    lirst   st^ro-punilent.,   greyish- 
yellow  in  colour,  and  tinged  with  blood.      After  a  few  days  it 
becomes  morv  decidedly  pnnilent.     If  the  secretion  contain  much 
mucus,  little  yellowish  niassi-^,  llakr.s  and  threads  will  be  found  in 
the  water  after  the  syringe  has  been  used.     I*iis,  on  the  other 
hand,  mingles  more  or  less  freely  with  the  water.     Blood  is  often 
H     mingled  with  the  discharge  in  middle-ear  suppuration  occurring 
P     in  cachectic  subjects,  and  in  cases  due  to  injury.     The  escape  of 
j^     blood   from   the  veMela  is   dae.  in  some   instances   at   least,  to 
B    doAnre  of  the  Euntat^hian  tulte.     llie  resulting  vaL'Uum  in  the 
H    tympanum,   or  the   approach    thereto,  produces  hypenemia  and 
V  matme  of  the  vessels. 


Tlif  changes  diacovfPable  in  the  uose,  phan-nx.  and  Kusto^ 
chian  tui>e  are  the  »&me  as  those  which  act-onipany  catarrhal 
inflammation.  Ohli(t*ration  of  the  canal  of  thr  tube,  dnp  to 
swelling  of  the  niuiuus  membmue,  ia  uften  found  iu  casee  of 
suppurative  middle-cftr  inflammation.  In  such  cases  thp  air- 
douche  yields  a  negative  result,  (n  the  absence  of  perforation. 
if  the  mucous  membrane  of  the  tympannra  lie  niucli  swollen,  and 
the  cavity  Ur  tilled  with  t4inacIou8  secivtiou.  the  injection  of  air 
will  cause  little,  if  any  sound,  even  when  the  tnbe  is  permeable. 

Coarse  and  ResultA. — The  ftr^t  stage  of  the  disease,  ciiinpns.ing 
the  interval  betwi-tu  the  outbreak  of  the  symptoms  and  the  per- 
foration of  the  membrane,  varie*  in  length  in  different  case-S.  In 
the  aKsence  of  treatment  (i.e..  paracentesis)  an  opening  i» 
usually  foi-med  in  the  course  of  four  or  five  daj-g.  In  some  cases, 
however,  the  membrane  glvee  way  before  twelve  hours  have 
elapsed ;  in  others  the  opening  is  flelayed  for  two  or  three 
weeks.  I'hese  differences  are  duo  to  the  vaiiations  iu  the  in- 
tensity of  the  inflammation,  and  in  the  kinds  of  bacteria  that 
may  be  prpsent,  and  likewise  to  the  resistance  which  the  mem- 
brane oHers  to  the  pressure  of  the  exuded  fluid.  Rupture  is  apt 
to  be  delayed,  if,  as  often  happens  in  the  case  of  adults,  the  mem- 
brane be  thickened  by  calcareous  or  other  deposits.  It  must  also 
be  remembered  that  in  children  the  normal  membmne  is  thicker 
than  in  alVer-life.  The  occurrence  of  perforation  is  generally 
followed  by  relief  of  all  the  symptoms,  the  change  in  this  respect, 
being  very  marked  in  young  subjects.  The  patients'  aspect 
becomes  more  natural ;  the  restlessness  or  apatJiy  is  no  longer 
prominent,  and  the  head  can  be  moved  without  signs  of  pain.  If 
the  former  symptoms  continue,  with  but  slight  abatement,  after 
the  perforation  has  taken  place,  there  is  reason  to  suspect  that  the 
osseous  walls  of  tbe  canty  have  become  implicated. 

The  second  stage  of  the  process,  viz..  the  inter\-al  between  the 
occurrentsi  of  peribration  and  the  closure  of  the  opening,  also 
varies  in  length  in  different  cases.  Its  principal  characteristic  is 
the  discharge  which  gradually  ceases;  while  the  8ubjecti\-e  sensa- 
tions become  less  and  less  troublesome,  and  the  hearing-power  is 
more  or  leas  improved.  When  tbe  opening  is  veiy  snuiU  and 
the  general  condition  of  tJie  patient  not  unfavourable,  closure 
may  take  place  in  the  course  of  a  few  da}'*.  In  most  ca-see,  liow- 
evcr,   cicatrisation   is   not   completed    until   several    weeks   have 


elapsed,  but  the  period  depends  chiefly  upon  tlie  severity  of  the 
previouH  inflammation.  The  menihrana  tyiupani  gr-adiially  re- 
aeeumes  its  normal  appearance,  and.  in  some  iuBtances,  scarcely 
any  trace  remains  of  the  opening.  More  connnonly.  however,  the 
spot  ig  marked  by  a  cicatrix,  or  by  opacity  or  calcareoua  deposit. 
Opaque  patches  are  frequently  visible  in  other  portions  of  the 
membrane.  Tinnitus  is  often  the  last  bvinptom  to  disappear ;  it 
may  continue  to  be  tronblefiome  for  sonie  ninntha.  and  then  pass  off. 

In  a  somewhat  Iarf,'e  proi>ortion  of  cases,  the  local  and  general 
symptoms  reappear  to  some  extent  a  few  days  after  perforation  lias 
occnrred.  llie  patient  is  feverish  and  complains  of  |Hiin,  noises  in 
the  head,  and  other  unpleasant  senaatious.  These  symptoms  are 
due  t-o  retention  and  accnmnlation  of  the  secretion,  as  a  i-eanlt  of 
closure  of  the  opening  either  by  adhesion  of  il«  margins  or  by 
niai*ses  of  inspissated  material.  Snch  relapses  may  also  lie  due  to 
tho  inQueuce  uf  (.liAei-ent  kinds  ol  micro-organ  isms.  Ail  these 
symptoms  usually  pass  away  nnder  proper  treatment;  their 
peraiatenee,  in  spile  of  local  measures,  would  be  suggestive  of 
cranial  complications. 

The  course  above  described  is  witnessed  in  favciuralile  cases ; 
there  are.  unfortunately,  many  othei-a  in  which  the  progress  of 
middle-ear  suppuration  is  of  a  ven,*  different  character.  Instances 
of  this  type  are  not  infre(|i]ent  in  connection  with  phaiynj^eal 
diphtheria  and  the  acute  exanthemata.  The  process  in  the  ear  is 
exceedingly  rapid  and  intense ;  in  the  couree  of  a  few  days,  the 
tisBuefi  of  the  middle  ear  are  partially  or  totally  destroyed,  the 
osiiclea  are  detached  and  come  away,  and  the  membrane  perishes 
in  the  suppm-ation.  Complete  deafness,  or  serious  iropaimient 
of  hearing,  is  the  necessary  result,  and  a  history  of  this  kind 
is  attached  to  many  cases  of  deaf-niuttsni,  the  clnldivn  having  lost 
their  hearing  power  before  they  were  able  to  speak.  In  adults 
also,  severe  suppuration  of  the  tympannra,  associated  with  marke<l 
cachexia,  tuberculosis,  scarlatina,  or  typhoid  fever,  olleu  results  in 
serinus  damage  to  the  cavity  and  its  contents,  with  grave  impair- 
ment of  hearing,  or  even  complete  deaftiess,  as  a  pemmnent  result. 
Complications  of  various  kinds  exercise  a  more  or  leas  decided 
influence  upon  the  couree  of  the  disease.  Extension  of  the 
iuflammation  to  the  mastoid  cells,  the  development  of  granulations 

)n  the  membrane  or  walls  of  the  tympanum,  and  chronic  in- 
iromation  of  the  meatus,  frequently  retard  the  progress  of  the  case. 
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Tbe  Bemlti  uf  actiU^  suppuration  of  the  middle  ear  rair  ooki- 
siderablr  in  different  cases  :  they  may  he  briefly  eumraariserl 
U  fdllowd  : — 

(1)  The  symptoms  may  subside  after  perfitration ;  closon'  of 
the  opening  and  restomtion  of  function  being  completed  rithin 
a  few  weeks,  or  perhaps  several  months. 

(2)  Impairment  or  total  loss  of  hearing-power,  the  result  of 
permanent  leeious  within  the  t^inpanum.  The  position  of  the 
ossicles  with  regard  to  each  other  and  to  the  wall  of  the  cavity  is 
liable  to  many  alterations ;  if  the  ligaments  be  destroyed,  llie 
bones  are  more  freely  movable.  In  other  cases,  ahuonnil 
adhesions  take  place,  and  these  have  an  opposite  effect.  In- 
crease of  mobility  h,  however,  more  cumuiun :  tlie  Itunes.  no 
longer  held  together  by  the  ligaments,  become  dislocated,  iinil 
this  change  is  especially  liable  to  occur  after  extensive  destnirtiim 
of  the  membrane.  One  or  more  of  the  boiie^  may  be  oomp1«tt*lv 
separated  fi'om  the  renminder.  and  escape  wHth  the  dischar^. 
This,  however,  is  a  rare  accident,  when  compared  witli  the  I're- 
qnenry  of  middlp-ear  suppuration.  Jn  other  cases,  the  ossiciefi 
become  carious  or  necrotic.  The  articulation  between  the  incus 
and  stapes  is  most,  often  afTect^^d  by  de!*tnictJon  of  the  ligaiDcnte. 
Puralent  exudation  in  the  labyrinth  may  be  associated  with  thwt" 
Itaom  of  the  membrane  and  ossicles. 

(3)  Mastoid  pi'riostitis.  or  intlammation  of  the  mastoid  celli, 
tenDinating  either  in  recovery  or  in  abstress  with  discharge  exter- 
^Qt;  caries  or  necrosis  of  the  mastoid  proces. 

(4)  Purulent  inflammation  in  the  Eustachian  tube,  and 
■hiijiijrrni  ibMesses  ai$  a  result. 

(5)  Subsidence  of  the  arute  symptoms  after  perforation  and 
^  CBOlinuance  of  the  discharge  for  an  indefinite  period,  the 
^JUmb  being  that  of  chronic  suppurative  in6amniati<n) 
tf  te  vddle  ear,  which   will   form    the   subject    of   tlie   next 

Ik  disease  frecinently  takes  this  course  in  aerofulous 
^iinlnr-  cftMS,  and  when  it  occurs   in  connection   with 


ji  ^  &M0V  occasionally  prove«  fatil,  hr  causing  one  or 

^  4  ^  folbwing  conditions :    meniugitiK,  tbrombosis    of 

^^  ^m.  pyam'ft'  opening  of  the   carotid  artory  as  a 

^^4^md^  ^**'^*  ^^  ^^^  canal.     A  fatal  result  ie  less 

^^■fc.^jg  snppnration  of  the  middle  ear. 
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Piagnoiu.— Ill  tlie  early  stages  of  the  disease,  the  symptoms 
Rumble  those  of  acute  catari-hal  inflammation ;   but  they  are 
osoally  more  severe.     The  nature  of  the  case  beaimi's  m-ielent 
wh«i  the  lufiubcane  biilg-e^  out  into  the  meatus,  and  yellowish 
pUBcan  Iieseen  through  it.  ur  when  a  pustule  occupii'ii  tlie  most, 
piviiiiiient  part  of  the  swelling.     It  must  be  remembered  that 
piirtiong  ui  the  inner  wall  of  the  tympanum  can   sometimes  l>e 
seen  through  tht-  membrane,  and  eare  must  t>e  taken  nnt  to  mis- 
Take  r]ie*e    for    collections  of   pus.      Behind  and  a  little  above 
the  lower  extremitj'  of  the   liandle   fit*  the   niallf^ns,   a   sli^litly 
(vlJoivish  spot  is  sometimes  visible;  this  is  due  lo  the  yellow  rays 
rtflecteil  from  the  promontory  (Politzer). 

Aft^T  perfnration.  tlie  dia>piusis  is  made  (1)  by  ocular  inspec- 

fion  nnd  by  obseiTing  the  peuuliaritics  of  the  seci-etion  which 

Mcapee;  (2)  by  injecting  air  into  the  tympanum  aaid  listening 

to  the  sound  produced   in   the  openiuj.,';   (3j  hy  condenping  or 

Mhaiiirting  the  air  in  the  fxtt-rnal  meatus.     In  examining  the  ear 

in  order  to   detect  a  perforation,   it  is  sometimes  uocessaiy  to 

inject  air.  either  by  Valsalva's  or  PolitKer's  method,  or  through 

aoitheter,  in  cutler  t-u  separate  the  margins  of  the  aperture  and 

to  fonv   out   plugs  of  pus  nnd  tl<?briti.     Syringing    may  alsci  be 

employed  for  cleansing-  the  meatus.     Intlation  of  the  middle  ear, 

with  auscultation,  will  coniirni  or  ei^tabUsh  the  diagnosis.     If  the 

perforation  I>e  small,  a  whistling  or  hissing  sound  is  heard  as  the 

air  passes  rhrongh   it.      Politjwrs  method  is   likely  to  be  more 

effii-acious  than   \"aisalva's.  as   the  air  passes  witli    givater  force. 

When  a  perforation  exists  and  air  is  coudenaed   in  the  external 

meatus,  ae  by  the  use  of  Siegle's  pneumatic  epeculnm,  the  air 

passes  along  tht*  Kustncliian  tulie  into  the  llii-oat.  anil  tin-  sound 

can  be  heawl  by  means  of  a  tube  introduced  into  tliL*  nares.     On 

the  other  hand,  wlien  the  air  in  the  meatus  la  exhaufit*»d  by  means 

of  a  Siegle's  spfculum.  the  iluid  contents  of  the  tympanum  are 

drawn  through  the  perforation,  anrl  may  b*  seen  flowing  iufn  ihe 

menttis. 

Prognosis. — The  complaint  ia  not  specially  dangerous  to  life  in 
■one  otherwise  healthy,  ainl  provided  that  suitable  ti-eatinent  be 
[jteil  fmm  the  comnx-neement  ami  thi'niighoui  the  progress  of 
ihe  disease.  'I'he  most  important  favourable  symptoms  are  :  early 
occurrence  of  perforation  and  escape  of  secretion  ;  rapid  8ul>si- 
dence  of  fever  and  subjective   8en!*ationa  and   absence  of  com  pi  i- 
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cations.  Evidences  of  scrofula,  taheroulosis.  8}T)hili3.  or  of 
general  malnutrition  are  to  be  ivgaiiled  as  unfavourable.  When 
the  raidd!e-oar  afl'ectiou  is  associated  wiili  st-urlatina  or  diph- 
theria, the  ca»f  is  likely  to  b«?  very  serious,  and  the  ivstoration 
of  the  oflectefl  parte  to  a  normal  condition  is  liif^hly  improbable. 
Othrr  s\niiptr.imj(  of  an  uufavouralile  eliaraetor  ure :  intensity  and 
duration  uf  tin*  i)ain ;  sij^H  of  cranial  mitk'hief;  fretjuent  rerur- 
renoe  of  ligors*  and  fever ;  evidences  of  mastoid  inflammation 
and  dptni'hniont  nf  tlie  oiwich's.  It  seldom  happens  that  turttti' 
niiddU'-Lur  8Uppuratiu]i  leads  immediately  lo  a  fatal  ivsult.  Sueli 
an  ending  is  gL^neral ly  due  to  caries  or  necrosis  aud  t hei r 
con  sequences,  and  the  patients  are  usually  the  subjecta  of  soint* 
constitutional  disorder,  the  presence  of  which  materially  affects 
the  prognosis. 

Professor  finiber  has  pointed  out  that  the  age  of  the  patient 
has  to  be  taken  into  account,  and  for  the  followinf*  reasons:  In 
very  youny  children,  the  lateral  sinuii  i^  sfpiirnted  ti*om  the 
mastoid  cells  by  a  wall  of  osseous  tissue,  which  is  relative!} 
tlnckt-r  than  in  adidts.  In  old  nge  tliese  eells  art*  often  oblitfjwted, 
aud  heuce  the  danger  of  extension  of  uiorbid  processes  from  tiie 
«ir  to  the  cranial  contents  is  less  at  the  two  extremes  of  lite  than 
durin*?  the  intervening  period.  Both  in  young  and  in  aged 
subjfcts  the  tendency  uf  any  extension  of  the  nii».'hief  in  middle- 
ear  suppuration  is  rather  towards  the  surface  than  in  the  opposite 
ilire<-tion. 

The  hearing-power  may  be  pt-nnaneutly  more  or  loss  imifaifed, 
and  on  this  subject  a  very  guarded  prognosis  is  always  neceasan,'. 
In  many  caum  complete  reirtoration  ensues,  but  such  a  i-esult 
cannot  be  defmitely  promised.  Unfavourable  s^nnptoms  in  this 
respect  are:  persistent  and  profuse  discharge,  espeeaally  if  hajinur- 
rhagic  in  character ;  persistent  subjective  auditory  sensationit ; 
considerable  and  rapid  destruction  of  the  nieiiibrana  tnnpaui ; 
detnciuiient  of  one  or  more  ossicles ;  signs  of  majitoid  inflamma- 
tion and  loss  of  bune-conduction.  If  iinproveuieut  of  the  hearing- 
power  takes  place  sinudtaneously  "illi  the  subsideni^  of  the 
inflaniniation,  a  favourable  result  may  conlidentiy  be  expected;  but 
in  the  absence  of  any  such  change  the  prognosis  must  \ye  very 
guarded. 

Treatment. — In  the  early  stages  the  measui-es  iv{pnre<l  are  the 
same  as  thotie  rccommendetl  fur  acute  catarrlml  inllammution.    Tlie 
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patient  must  be  kept  at  rest  and  on  low  diet;  stimnlant*  of  all 
kinds  dliuulil  bti  ftvnidfci.  and  if  the  bowels  are  confined,  suitablt* 
purgatives  ehonki  be  a<^Ii]iinistered. 

Except  in  debilitated  subjects  leeches  should  be  applied  in 
frunt  of  and  behind  the  ear.  and  internal  tn  the  ic»bnle,  with  the- 
object  of  iesffleniujj  the  pain  and  Jiypei-aemia ;  and  this  treatment, 
if  followed  bv  relief,  may  be  repeated  several  times.  In  the  cose 
of  au  adnlt.  htx  or  ei^'ht  lee^-hes  may  be  applied.  If  a  leech-glass 
IB  not  at  hand,  a  ismall  test^ubu  aimwere  the  purpose  very  well. 
The  part  t<"»  which  a  leech  is  to  be  put  should  be  washed  with 
n-ann  water,  and  if  the  leech  will  not  bite,  a  drop  of  milk  may 
(►e  placed  on  it ;  or  aa  a  last  resource,  the  part  may  l>e  pricked 
with  a  nee<IIe.  and  a  drop  of  blood  smeared  over  it.  'ITie  appli- 
catiiin  nf  cold,  by  means  of  ice-bags,  ia  sometimes  recommeiided  : 
hut  the  effeete  are  fur  the  most  part  nnsati(»factflry.  On  the  utht-.r 
baud.  ivUef  is  generally  obtained  fi-oni  moist  and  liot  applications, 
such  as  a  hot  sponge  or  compress.  Tliese,  however,  should  not 
be  coutinue<l  fi»r  nion*  than  two  or  thi-ee  days;  by  hfwl^ming  the 
destructive  process,  tbey  are  liable  to  act  prejudicially  upon  the 
deeper  parts  of  the  ear.  A  little  warm  water  ponred  into  the  ear 
from  time  to  time  will  ser\e  to  relieve  th*'  i>ain ;  it  should  l>e 
allowed  to  remoiu  for  a  few  minutes  and  then  removed.  A  few 
dnipa  of  tincture,  or  what  is  better,  the  liquid  extract  of  opium. 
ly  be  added  to  the  water.  Ten  to  fifteen  dro|js  of  a  10 — 20  |jer 
It.  solution  of  hydrochlorate  of  cocaine,  previously  warmed  {gee 
page  139),  may  be  used  for  the  same  purpose.  Atropine  some- 
times acts  saiisfactorilv  in  these  cases  ;  but  its  use  requires  givat 
care.  Three  or  four  niininw  of  the  Liquor  Ati-opiiite  Sulphat.  are 
in^tillefl  int-o  the  meatus  ei'ery  three  or  four  houi-s,  and  allowed 
to  remain  for  alnjiit  ten  ininntes.  If  Ihenr  Ix'  decidwl  tenderness 
over  the  mastoid  piucess,  a  blister  or  mustard  plaster  should  l>e 
applied.  As  a  valuable  method  of  reducing  the  severity  of  the- 
complaint  hi  the  early  stages.  Bendelack  Hewetson.  of  Leeds, 
recommends  the  introduction  iTito  the  me-atus  of  tampons  charged 
witJi  a  20  per  cent,  solution  of  glycerine  of  carbolic  acid. 
Kohrer,*  Morpurgo,  .ind  Hai-tn^aini  rejmrt  verj'  favourably  of 
their  experience  of  this  method.  When  fever  is  u  marked 
symptom,  antipyretics  are  likely  to  jM-ove  useful;  antifebrin,  in 
doses   of   three   or   four  grains   or  more   eveiy   tour   hours,   or 
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ui  doees  of  ten  grains  or  more  at  an  hour  s  intervi 
w  pioii  nncdiee  of  ihis  class. 

Wkn  diere  are  positive  niguR  of  pnnilent  fomiation  witliiii 
Bfcr  iTvpaaum — that  is,  uheii  the  membrane  buJges  ont  into  tlii* 
■WDtng,  and  the  swelling  is  greenish  or  3''eI1owtsh  in  colonr,  nnd 
dMcv  is  STTpn*  p^n  and  high  fever — the  operation  uf  paracenleujs 
i*  dttOBgi^  indicated.     An  incision  into  tJie  niembi-ane  not  i>nly 
pruriAi*  a  itnitable  outlet  for  the  escape  of  the  pus,  but  n-duceit 
Xb»  bjpHwmia  of  the  tympanic  veesela.  relieves  the  ten^n  and 
fmoL.  mad  lessens  the   duration  and    risk    of  extension  of  the 
■NvMd  procBBS.      Prompt  mitigation  of  the  pain   ift  the  ahnoet 
iDiaridUe  nssnlt.     As  a  general  rule  tlie  operation  should  not  be 
tltliy«tl  when  the  symptoms  are  manifest ;  the  risk  of  damage  to 
fth»  diiiulwvK  of  the  tympanum  rapidly  becomes  mon^  serioiu. 
Moiwwr,.  the  progress  of  the  case,   after   the  pus    has  been 
#vat»Bta>d  by  an  incisiuii.  is  always  more  »at  isfactor}'  than  when 
dto  u|nHuitj^  is  allowe<l  to  take  place  spontaneously.     As  a  general 
infe.  tli»  inciaon  sliuuld  be  made  in  the  lower  half  of  the  mem- 
ImuiVt    b«>U>n-   the   umbo,    as    the   purulent  collection    gravitates 
iu«anlfr  the  floor  of  the  cavity.     If.  however,  the  yellownese  V 
wry   lavkvd  at  any   particular   spot,    showing   that   the   pus  is 
1M«IW  to  Ibe  surface  there  than  elsewheiv.  the  incision  should 
b»  OftOfdv  <o  as  to  involve  that  part.     As  a  preliminary  step,  it  \* 
mijU  b>  diftiuJivl  the  meatus  by  pouriug  into  it  a  one  per  tJiousond 
MiuKuw  \fi  perchloride  of  mercury.      This  may  l)e  allowed  to 
TVMioiik  fijr  a  M«'  minutes,  and  then  removed,  the  meofns  being 
kil*^r\kiu<<lft  dntfd  with  absorbent  cottou-wouK     Tu  pi-oiluce  local 
<i^  a  warm   20  per  cent,  solution  of  cocaine   may   be 
l.rane.      llie  operation  of  parnoentefiip    has 
^LM         li  (see  pajre  31i).     When  practised  for  the 
>ii*    pundent    inflammation    of  the   tnnpanum,   the 
tin*  membrane   should    lie  maile  Kuffii-iently   large — 
lu  I  t.«f  an  inch — so  that  the  exudation   may  freely 
,.>4wi-nuliim  is  ven'  necessont'  if  the  pus  be  thick  and 
'>rane  is  often  swollen  and  infiltrated,  and 
(KTT^-.e  ham  to  pass  through  a  considerable  amunnt 
.  fth»  cavity  W  reached. 
L<MNw&auor«.    besidet)    those   mentioned   above,    may 
f0tt0Mk  ueivssar>-.      Thus,   in   the   absence  of  any 
U'  the  membrane,  if  tl»e  pain  be  very  seveope. 
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and  palliatiTPit  prove  hspIphs.  an  psplorntorj*  InniHon  will  gene- 
rally be  Buccegslul.  It  must  bf  borutr  in  mind  that  thf  meni- 
bnu)i>  is  sometimes  thickened  and  indurated  in  consequence  of 
previouB  diaea»e.  and  under  Hiich  cirnu instance?  n  purnU-nr  «il- 
lection  may  exist  in  the  middle  ear  without  causing  any  dtrided 
change  visible  from  the  meatus. 

After  the  operation,  which  nsiially  cansea  hut  Httle  hre^mnrrhnge, 
the  puruJeut  matter  eKcaiies  more  or  less  IVi-ely ;  if  it  W  viscid 
and  therefore  retaine<l,  the  meatus  should  be  filled  several  times 
daily  with  waim  water.  Politzer  recommends  tlu*  in(?liUation  of 
lIl\Tii.- — X.  of  a  2  per  cent,  solution  of  pilocarpine,  for  the  purpose 
of  making  the  secretion  more  tiuid.  If  pain  continue  after  ))ara- 
centeeis,  or  after  spontaneous  perforatiou,  the  anod\Tie8  cocaine 
and  atropine  (as  descrilxjd  in  a  former  }>aragi'aph)  or  warm  licpiid 
extract  of  opium  should  be  dif>pped  intu  the  ear. 

When  an  opening  has  been  made,  whether  by  pnnctm-e-  or  \(f 
taneous  rupture,  the  meatus  should  be  thoroughly  cleansed 
'eral  times  daily  with  pure  warm  water,  or  a  warm  solution  of 
boric  acid  ;  the  frequency  with  which  the  injections  are  used  nmat 
be  regidated  by  the  amount  of  secretion.  If  the  latter  Iw  veiy^ 
abnndont.  the  meatus  ;shouid  be  washed  out  every  two  hours. 
After  the  injections,  the  canal  shoiild  be  carefully  cleansed  and 
dried,  and  a  plug  of  cot.ton-wiK)l  introtluced. 

The  injection,  however,  of  warm  water  into  the  meatus  will 
not  remove  all  secretion  from  the  middle  ear ;  other  means  must 
be  adopted  for  this  piirjjosp,  and  the  best  plan  is  to  inject  air 
thixiu^h  the  Kuatachian  tulx*  by  Politzer's  niithod.  'JTiere  are. 
however,  certain  drawbacks  cnmiectetl  with  the  eniplnj'meiit  of 
the  aiiwtouche.  In  tlie  first  place,  mtcro-organtsnis  ara  likely  U) 
be  conveyed  to  tlie  tj'nipanmn  from  tlie  n*j^i:  and  naso- pharynx. 
ThiB  risk  can,  at  least  to  some  extent,  he  avtrtfd  by  a  pr^ liniinarj* 
disinfWrtion  of  these  ca\itie8.  Rohrer  retrommends  piTOxide  of 
hydrogen  as  a  suitable  disinfectant,  to  be  followed  by  in^ufflations 
of  iodoform,  iodol,  or  aristol.  l"here  is  another  danger,  viz..  that 
of  forcing  particles  of  secretion  into  the  mastoid  antrum  ra*  into 
the  pouches  of  the  tympanic  membrane,  which  weiv  previuusly 
fiiw  from  disease.  Wlien  the  tympanum  is  filled  with  tenacious 
secretion,  even  a  strong  current  «f  air  may  only  break  up  the 
mass,  without  forcing  it  through  the  opening  in  the  membrane. 
The  cas*'  is  of  course  different   when  the  secretion  is  altogether 
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dai<I  ill  choiwrter.  It'  the  poucheit  of  the  memlirantt  be  already 
UUod  with  secretion,  a  curront  of  air,  passing  upwards  from  ihe 
Eugtflchian  tul)*'.  cannot  clear  tUe^e  spaces,  but  the  aecretioii  itt 
likely  lo  be  ilriveii  into  the  mastoid  cells,  and  to  aggravate  the 
condition  of  those  cavities. 

These  drawbacks  are,  however,  more  than  counter- Iialanc^l  by 
the  reeuU*  oftfii  produced  by  the  employment  of  PolitKer's  nu'ihud. 
If  tlicre  be  considerable  obstruction  in  the  tube,  the  catheter  may 
be  employed  for  the  injection  of  air.  When  the  exudation  16 
very  abumlaiit  and  tenacious,  the  injected  air  may  fail  to  propel 
it  through  the  pei-furation.  Under  such  circumstances,  it  its  beat 
t^  wash  oul  the  tympanum  with  a  warm  solution  of  commnn 
salt  (J  per  i^eiit.)  pivvitjualy  sterilised  and  injected  thi-ough  the 
catheter.  'ITiis  solution  generally  diminishes  the  tenacity  of  ths 
exudation  which  is  foix-ed  into  tlie  meatus,  provided  that  the 
apertui*e  in  the  mi'uibrane  lie  sufficit-ntly  large.  In  the  event  of 
failure,  the  catheter  should  be  laid  aside  for  a  few  days,  during 
which  the  meatus  is  to  be  fi-equently  cleansed  by  the  use  of  the 
syringe,  as  already  descril^'d. 

Kor  the  majority  of  comparatively  mild  coses,  the  injection  of 
air  into  the  middle  ear  is  all  that  is  necessary;  in  a  few  daj's  th* 
discbarge  ceases,  and  the  aperture  gradually  closes.  As  a  general 
rule,  however,  local  remedies  ai-e  required  to  check  secretion  and 
to  !*estore  the  parts  to  a  normal  coTiditian.  The  best  remedy  for 
this  pur]wse  is  boric  acid,  reduced  to  a  verj'  line  powder.  Before 
using  it.  the  meatus  should  l>e  washe*!  out  with  warm  water  and 
carefully  dried  with  al»a()rbent  wool.  A  small  quantity  of  the 
powder  is  then  blown  into  the  meatus  hy  means  of  an  insufflator. 
auH  a  pluir  of  eottfln-wool  is  introduced.  This  treatment  is  to  be 
repeated  sevwal  times  daily,  until  no  dischai'ge  apjwars  on  the 
cottou-wtttil  which  has  remaiuird  in  the  meatus  for  twenty-fonr 
hours.  Politzer  recommends  that,  if  no  decided  lessening  of  the 
secretion  is  obser^-ed  within  a  few  days,  a  little  plug  of  iorhjfnrm 
or  some  cotton-wool  dust-ed  over  with  the  same  dinig,  t^hould  be 
passed  down  the  meatus  and  kept  in  contact  with  the  membrane, 
and  that  after  this  plan  has  been  adopted  for  a  short  time,  the 
bone  acid  shouhl  be  again  applied. 

As  the  continuance  of  the  discharge  is  frequently  due  to 
retention  of  pus  in  the  tyni]>annm,  in  preferentv  t^>  changing  the 
application  of  boric  acid  fur  that  uf  another  drug,  1  usually  have 
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the  nieatutt  pyringi'd  nut,  aini  then  a  PolitKer'a  iiiflalitiii  givt-ii  to 
force  tlitr  (liwhai-gt'  out  of  tin-  tytiipaiium.  The  syrinj^ing  ond 
Politxer's  inflation  should  then  hf  repeated  aUt>nmtely  until  the 
water  whudi  comes  away  is  Tree  Iruni  pus  or  mucus.  In  such  a 
case  it  is  better  to  pyringe  the  meatus  with  a  wnnn  stilution  of 
carboh'c  aoid  (1  in  60)  instead  of  with  water  or  a  solntion  of  bone 
acid.  When  this  treatment  ts  adopted  several  titnes  daily  for  a 
few  clays,  the  dis<'harge  usually  iliminishes  greatly  or  entirely 
ceases.  The  Politzer's  inHation  i«  contra-indicated  if  it  pnidncea 
pain. 

If  the  treatment  by  boric  acid  fail  to  check  the  discharge, 
astringent  rpme<lieH  shonld  be  tried ;  sulphate  of  zinc  and  acetate 
of  lead  ail*  the  most  useful.  Schwnrtze  recommends  thu  instilla- 
tion of  dihite  Liquor  T'lumbi  Snbacetat.  (TIl_i. — ij.  to  TTLx.  warmed 
distille<l  water).  Tliis  nii.xture  is  to  Ije  use*!  ihrit-e  tlaily  for  a  few 
da\it,  and  afterwards  letw  frequently,  and  should  be  allowed  to 
remaiu  iu  the  meatus  for  about  ten  ntiiuit^s.  it  causes  less 
irritation  than  other  astringents,  and  oftern  checks  suppuration 
within  a  few  days.  After  removal  of  the  fluid,  the  meattu  is 
carefully  dried  with  absorbent  wool.  The  sulphate  of  zinc  is  used 
in  the  form  of  a  water)*  solution  (2 — 5  grains  to  the  ounce) ; 
twenty  drops,  wanned,  are  poured  into  the  ear  and  allowefl  to 
remain  for  ten  or  fifteen  minutes.  The  instillation  is  made  once 
or  twice  daily,  and  contijiued  for  five  or  six  days.  A  solution 
uf  acetate  of  lead,  of  the  same  strength,  may  be  used  in  a  similar 
manner.  In  some  cases  the  addition  of  tincture  or  liquid  extract 
of  opium  to  the  above-mentioned  solutions,  in  the  proportion  of 
h\o  drachms  to  each  ounce,  proves  beueticial.  As  a  general  rule, 
astringents  are  not  ad\-isAb]e  so  long  as  the  patient  complains  of 
pain  in  the  ear. 

The  treatment  of  cases  in  which  spont-aneoue  perforation  has 
taken  place  is  to  be  conducted  in  much  the  same  manner  as  that 
already  described.  It  is  impoi-tant  that  the  exudation  rthould 
freely  escape,  for  if  it  be  pent  up  within  the  cavity,  complications 
are  likely  to  occur.  Extension  of  the  pmcess  to  the  mastoid  cells 
IS  bj'  no  means  infreqiieiit.  Retention  of  sec]'eti<in  niny  lie  due. 
either  to  anialliies.^  of  the  aperture  or  to  its  position  in  the  upper 
part  of  the  membrane.  In  the  former  case,  the  aperture  should 
be  enUirged  with  the  paracentesis  knife;  and  in  the  latter,  a 
>nd  opening  ehonid  be  made  in  the  lower  poit  of  tJie  mem- 
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brane  if  theve  in  evidence  that  the  retiuned  Adcretioii  is  keeping 
up  the  iiiOaiiimation  or  causing  its  exteusiun,  othern-iBe  time 
should  lie  allowed  tor  the  sjtnptoms  to  disappear  in  their  ordinary 
courne.  7Tie  alternate  syringing  and  injection  of  air.  ns  ju»t 
described,  is  ohen  sufficient  to  keep  the  tympanum  clear,  although 
the  perforation  is  in  the  upper  part  of  the  membrane.  Implica- 
tion of  the  niantnid  cells  is  marked  by  local  pain,  tendenipsa, 
redness,  and  swelling.  To  relieve  these  symptoms  leeches  should 
l.»e  applied  Ijehind  the  ear.  and  followed  by  an  ice-bag  or  wild 
coinpre:*i»ea.  When  the  i-ednesa  and  swelling  have  snbaided. 
tincture  of  iodine  painted  over  tiie  process  will  help  to  promote 
rr^RoIntioji.  If  no  heuefit  h^  nbt^iTUHl  from  these  nii»a8nn*8.  or 
fmni  the  iiijetrtion  of  warm  water  thnnigh  the  catheter,  and  if  the 
mastoid  regiou  remain  swollen  an<l  painful,  the  best  plan  to  ailupt 
in  to  make  an  incision  through  the  mtft  part*  onvering  the  pro- 
cess. The  incision  sho^l1d  be  about  1^  inches  in  length,  and^H 
should  be  cairie*!  down  to  the  boue.  llie  symptoms  are  almosl^^| 
invariably  relieved  even  if  uo  pus  escapes.  The  treatment  of 
inflammation  of  the  mastoid  pi'ocess  will  be  fully  described  in 
subsequent  pfl^s. 

When  the  opening  resulting  from  spontAneouB  perforation  is 
sufficiently  large  and  favourably  situated  for  the  escape  of  dis- 
charge, the  ti-eatmeiit  depends  upon  the  natui-e  i>f  the  seci-etiou. 
If  the  latter  be  thin  and  serous,  and  escape  freely,  all  that  is 
necessary  is  to  keep  the  meatus  cli*an  by  KjTinging  and  careful 
clpf'ing,  and  to  apply  boric  acid  by  insufflation.  If  the  secpetion 
be  purulent  and  offensive,  the  air-donche  or  the  use  of  the  catheter 
daily,  and  antise)}tic  Ihiids  ftir  syringlntr  into  the  meatus,  will 
constitute  the  best  treatment.  It  may  be;  necessary  to  enlarge 
(he  opening  in  the  membrane  or  to  make  a  second.  Excoriations 
or  ulcei'A  in  the  meatus  genei-ally  heal  as  the  character  of  the 
secretion  becomes  improved  ;  the  application  of  white  pi-e^-ipllate 
ointment  (I  :  20)  will  prove  efficacioas.  Granulations  sometinies 
fonn  on  the  margin  of  a  pertbration ;  but  they  usually  subsi<le  as 
the  secretion  diminishes.  If  they  prove  troubleaome,  they  should 
Ije  lightly  t<»uched  with  the  point  of  a  fine  probe  coated  with 
nitrate  of  silver  or  with  a  aolatiou  of  chromic  acid,  ten  grains  to 
tlie  ounce. 

After  the  opening  in  the  membrane  has  closed,  an  interval 
of  three  «r  four  weeks  should  lie  allowed  to  elapse;  the  air-dnurhe 
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may  then  again  be  used  with  advantage,  provided  that  the  mem- 
brane is  no  longer  swollen,  especially  in  the  neighbourhood  of 
the  short  process.  The  air  should  be  injected  twice  a  week  for 
four  or  five  weeks,  verj'  slight  force  being  used  at  first.  The  ear 
must  be  protected  as  far  as  possible  from  injurious  influences  ;'a 
ping  of  cotton-wool  or  gauze  should  be  worn  for  several  weeks, 
and  all  probable  causes  of  a  relapse  should  be  scrupulously 
avoided. 

The  symptoms  and  treatment  of  mastoid  complications  super- 
vening in  acute  middle-ear  suppuration  wilt  be  fully  described  in 
a  anbsequent  chapter. 
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CHAPTKR   XXVIIl. 

CiriinXIG  SITPPURATIVE   IXFLAMM-VTIOX  OF  TIIF- 
MIDDLE  E.\H. 


Statistics  shoving  Frequency  of  the  C.implaint— Morbid  Appearancus  in 
the  Tympanic  Cavity  and  Membrane  —  Caries  of  the  Osniclea  — 
SuppHnitinn  ill  the  Ipper  Tytnpanlc  Spaces  -The  Eustachian  Tube 
—  ("flHses— Infliieoee  of  Ajere,  Sex,  etc.— .SubjccU\*e  Symptoms  — 
Impairment  of  Iluuring,  Tinnitus,  Giddiness — Pain  as  a  Symptom — 
K\'idenceH  of  Nerrous  Jtisordcrs — Objeclivc  Symptoms — Discharges 
from  the  Kar — .Micro-Organisms  — (Condition  of  the  Membrana 
Tyiwpani— Perforations,  their  Size,  Form,  etc.— Condition  of  Tym- 
panum— Portiuiis  ami  Structures  Visible  throuffh  a  Perforation — 
Perforation  Qf  SlirapncM's  Membrane— Course  and  Itesalts  of  Chronie 
Middlo-Kar  Snppuration— ThagufMiis  ot  Perforations — PrognoeiK— 
Treatment — Various  Methods  of  tleanwng  the  Middle  Ear — The 
Syringe.  Inflation,  Ktdar^enient  of  the  Opening— Aspiration*  Con- 
densation of  Air,  Dry  Cleansing— Use  of  Antisepticv— Boric  and 
Carbolic  Acids,  etc.— Caustics,  Niti-ate  of  Silver— Astringents- 
Gelatin  Bougies— Constitutional  Ilemedies— Methods  of  Improving 
the  Hearing-Power. 

This  romplaiut  is  iu;compEiiied  by  a  discharge  from  the  meatus, 
and  heiicf  it  is  oft^Mi  descrilied  as  '"  Otorrhcca."  It  is  l.lie  most 
lrtH|uent  as  well  a*  the  most  important  disease  to  which  the 
aural  structures  aif  liable.  Ilie  statiatics  of  48,780  cases  of  ear- 
disease  show  that  the  middle  ear  was  affected  in  66"11  per  cent.; 
the  external  ear  in  2"r5 ;  while  70  represented  the  percentage  of 
affections  of  the  internal  ear,"  Of  all  mi(ldle.-ear  affections.  29  per 
cent,  belong  to  the  siippuralivi-  class.  The  Registrar^enerars 
reports  show  that  SOU — tOU  deaths  occnr  annually  from  what   is 

*  As  cited  Id  a  l«ctaro  deliT«re<i  nt  th«  Hoynl  College  uf  Sarfcom,  June  3,  IRSS. 
by  Piof.  A.  K.  J.  Barker. 
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vaguely  tprmecl  "  otitis."  The  niortalitj-.  howover.  is  far  gi-oatfr 
than  would  appear  from  these  figiiiva.  Not  a  fVw  fatal  rapes  of 
suppurative  ear-disease  are  probably  returned  uud«r  tli**  hi'adiiigs 
"  Meningitis,"  and  "  Unrlaprtified  Brain-dis*>ast*p."'  With  it'spt'L-t  to 
otitis,  it  may  b**  regarded  as  cei-taiii  tliat  niid<]Ie-ear  disease  is 
implied  by  this  t#rm  when  used  in  tin-  i-eports.  Suppuration  of 
the  external  ear  ven'  rarely  rauses  a  fatal  issue,  while  the  intfnial 
ear  is  seldom,  if  evi-r.  the  seat  of  inflaniniation  leading  to 
gnppuratinn.  Acute  inHonunatiou  even  of  the  middle  ear  is 
comparatively  seldom  followed  by  cranial  coniplicationa;  the 
lymphatics  ai-e  intai-t.  and  any  septic  uiattere  whirh  may  find 
their  way  into  the  caxity  are  probably  destroyed. 

Morbid  Appearances. — In  chronic  middle-ear  suppuration,  the 
continuance  uf  tin-  profess  is  due  to  variouti  eausH-sj,  the  most 
important  of  which  art*  (1)  the  development  of  grannlatinnFi  on 
the  mucous  membrane  of  the  tympanio  cavity ;  (i^)  the  retention 
of  masiteB  of  exnflati<Mi,  nnd  (^)  le^iouH  of  the  oKneouti  wall?!  of 
the  cavity.  One  or  all  of  these  eonrlitions  may  be  present  in  any 
given  case.  ITie  mucons  membrane  undergoes  many  changes, 
varying  with  tite  stage  of  the  disease.  It  i«  generally  rhirkened 
as  a  refutt  of  excessive  intiltratiou  with  ronnd  culls,  and  of 
vAsentar  dilatation  with  formation  of  new  veesels.  The  surface 
is  often  dotted  over  with  papillaiy-  e-vrreseenees  or  nodule^*,  which 
Amount  to  granulations,  ami  aw  frequently  polypoid  in  character. 
The  epithelial  cells  lose  their  cilia,  and  either  become  indurated 
or  undergo  fatty  degeneration.  Atrophy  of  the  Hning  membrnne 
another  result  of  purulent  inflannnation,  and  may  be  regai-dM 
due  to  a  more  severe  tv-pe  uf  the  disease.  In  this  foi-m  there 
ie  no  increase  of  tissue;  on  the  other  hand,  the  nonnal  eh^ments 
disappear  and  are  not  replaced :  the  newly-formed  cells  do  not 
become  organised,  but  are  rapidly  detached  and  discharged  with 
the  pns.  Thns  it  is,  that  when  e.xannning  the  tympanum 
frum  the  extenial  meatus,  through  a  perforation,  in  some  cases, 
a  thick  layer  of  connective  tissue  is  seen  to  c<iver  the  inner  wall; 
ill  others,  the  osseous  surface  is  visible  through  a  very  thin  layer 
of  niemhi-ane. 

L'leeration  results  from  the  replacement  of  the  sulwpithelial 
layer  by  a  mass  of  round  celU.  (vhich  form  a  granulating  auifaoe, 
traverw-d  by  dilated  veseels.  The  lining  membrane  is  of  a  deejj- 
red   or  yellowisli-rHl   enlom-:    the   geueraJ    thickening  and   the 
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papillary  exci-escences  conftiderably  reduce  the  size  'if  the 
tympmuc  cavity,  a  large  poi-tloii  oC  which  may  he  fillpd  up  by 
\]w  h\T»prtropbie<l  inucouR  iiu'inhrnne.  Important  chanpt-s  take 
])liHX'  ill  the  I\aiiphatic  vessfls  situattHl  in  the  dpciwr  Inycra; 
their  trunks  form  an  auaatomosing  network,  and  the  radicles 
l«'rome  varicow  and  constricted  at  intervals,  and  pn-wnt  ntany 
knnMtki'  dilatations.  P(»litzer  aim  ilftH.'riU.'s  the  lomiatidn 
lit  (Tft-like  lavilies  in  the  prf.l iterated  nincouii  membrane:  lho!*t' 
in  ihe  deeper  layers  ai'e  to  be  rejrarded  as  isolated  lyniph-spaiv-A  ; 
while  the  miinite  saca  in  the  nuperlicial  yrauuJation-Iayers  are 
prohablv  due  U>  the  cohcaiou  of  papillary  excrescences,  which  ti;u« 
shut  off  the  little  depressions  nmtainetl  Iw-tM-eeu  them.  ITie*? 
cyst-like  cavitiej*  art-  well  aihiptfd  for  the  intention  of  infective 
matters,  siptie  l>actrriu,  etc.  The  part  playefl  by  micruHirgnnisms 
in  the  production  of  c{.niplicati(>ns  would  seem  to  be  of  a  veiy 
iniprirtatit  chametrr;  it  will  be  iliscnaieil  at  ejonie  length  its 
Bubsetjuent  para|;ruphi>. 

The  changes,  a*  above  described,  are  not  uniformly  diHtribirt4»d 
over  thf  nnicons  nienibrani'  of  Ihe  middle  car;  but  diRereiit  part« 
are  orteu  aHW;ted  in  ditt'ciTut  ways.  'I'lius  the  formation  of  grauu- 
latioit^  in  one  part  may  Ik*  associated  with  the  deveiopnient  of 
connective  ti^Bue,  or  with  atrophy  and  low  of  subatance,  in  other 
piirtions  of  the  nietnbrane. 

The  Kembrana  Tympani  ia  almost  always  perforated,  and 
sometimes  in  two  or  more  places;  the  sixe  and  sliape  of  the 
(ipenings*  vary  considerably.  In  exceptional  cases,  the  secretion 
eecapes  thix>ugh  tlpitulniis  channels  in  the  bones,  and  the  nn-mhraiie 
may  then  lie  found  intact.  Snch  openings  are  usiially  fonnd  in 
the  p(>steriur  and  posterior  superior  walls  of  the  meatus,  and  coni- 
nuuiicate  with  the  mastoid  colls  or  antrum.  .\  perforation  may 
at  the  Hame  time  exist  in  the  tymjianic  membrane.  With  regard 
to  the  size  of  the  peifomtion.  it  is  s-mietimes  veri-  small,  although 
it  has  existed  for  years.  In  casi's  in  which  the  aural  dii»ea^*  was 
asscK'iatetl  with  scarlatina  or  diphtheria,  the  0|»eniag  in  UKually 
large ;  the  deslniction  may  indeeil  have  involved  the  whole  of  tht> 
membmne.  with  the  exception  of  a  ver\"  naiTow  K^rder  next  to  tin* 
tendinous  ring.  C<m«i<lerahle  alterations  are  often  maiiife«t  in 
ilie  remains  of  the  membrane:  thickening,  opacities,  and  calcArM)U8 
deposits  are  the  most  common  changes.  In  most  case.-!!.  th<* 
membrane  is  drawn  decidwlly  iuwanls,  aiul  when  the  perforation 
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IH  central,  ita  inar^n  is  ohen  closely  applied  to  the  wall  of  the 
lahyrliith.  After  a  large  pfrfttration  has  rfmaiiipd  open  fnr  a 
long  time,  the  lining  of  the  cavity  sometimes  beconiw  dermoid 
m  charnctpr.  owing  to  proliferation  ol'  epidennis  from  t-he  external 
meatus. 

'File  (tmctores  contained  in  the  tympanic  cavity  are  ofleu 
bound  tofjfj'ther  by  layers  and  fibrils  of  connective  tissue,  ex- 
tending ill  variuus  directions,  and  aometimea  tlipw  bands  become 
iudurati^d.  calcified,  or  even  osseous  in  texture,  la  another  claas 
of  cases,  destrnction  of  tissue  is  the  prevailinj?  feature.  The 
mucous  membrane  is  ulcerated,  anil  in  some  placeB  the  bone  is 
exposed  or  perhaps  hirldeu  by  gronulations.  The  roof  and  inner- 
wall  of  the  tympanic  cavity  are  the  parts  most,  often  affected. 
Caries  is  another  ivsult.  evidences  of  which  are  frequently  sei*n 
in  the  ossicles  as  well  as  in  the  bony  walls.  Tliis  process,  which 
may  be  confinetl  to  tlie  malleus,  rendei-s  the  ttuppuration  obstinate. 
Tlte  discharge.  loa<led  with  micro-orj^aniwrntJ.  trickles  down  to  the 
tliKir  of  the  cavity,  the  tissues  of  which  ai-e  constantly  exjioaed  to 
reinfection.  Prussak's  ppace  (see  page  i3)  and  the  anterior  and 
posterior  tympanic  pouches  are  sometimes  filled  with  punileut 
matter,  the  presence  of  whirh  leads  to  destrnrtive  changein, 
especially  to  peiforation  of  Shrapnell's  membrane,  and  to  caries 
or  necrosis  of  the  malleus  and  Itirus.  As  stated  by  Uolitzer.* 
pnnileui  processes  in  this  system  of  cavities  (with  pert'orat-Jon  of 
Sbrapuell's  meinbraue)  may  either  localise  themselves  and  no6 
spread,  or  may  involve  the  entire  cavity.  In  the  latter  case,  the 
euppnration  in  the  middle  ear  may  come  to  an  end.  while  it  con- 
tinues almost  indelhiitely  in  the  system  of  ca\'ities  between  the 
body  of  the  mallpua,  incuB,  and  Shrapnell's  memhrane.  i*nm- 
lent  processes  may  he  very  obstinate  in  a  space  occupied  by  a 
meshwork,  fi*om  which  st-a^iatin^'  secretion  is  dilHciilt  to  ba 
removed,  and  the  hidden  crevices  of  which  are  with  difficulty 
accessible.  In  these  cases,  if  the  original  perforation  should  heal, 
another  opening  is  likely  to  fomi  in  Shrapnell's  membrane. 
Chronic  suppuration  in  the  mastoid  antmm  is  prone  to  occur 
sinmltaneou^ly  with  purulent  processes  in  the  upjier  tympanic 
spaces. 

The  Eustachian  Tube  is  always  more  or  less  affected  in  coses  of 

*  Atiatcmieal  and  JliMtaloijietti  Di*»cct\w  ^  the  Human  Ear,  in  JVormal  and 
IHseatfd  Cmdititm*  (translntcil  l>y  noonrB  Stone),  p.  8S. 
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middle-ear  BUppur&tton.  Thf  Tiuiroup  membrane  is  swollen  and 
covered  with  secretion;  the  glumb  are  enlarged  nud  their  excretory 
dnctfi  dilatt-d;  the  epithelium  may  be  either  thickened  or  detached. 
In  some  cases,  the  prtMiess  ia  catarrhal  in  tir'pis  i"  others,  decidedly 
purulent.  Some  amumit  of  constriction  often  remains  in  th<> 
tube. 

Ganwi. — Chronic  suppurative  inflammation  of  the  middle  ear 
is  generally  the  retiiLLl  of  an  aeiite  attack ;  in  Boine  cases, 
however,  and  notably  in  thoee  due  to  tuberculosis,  the  disease 
U  chronic  in  tvpe  from  the  cnmmencement.  The  acute  s^Tuptorap 
are  apt  to  pass  into  a  rhroiiio  Ktage  in  ea$t?s  uf  tiearlal inn,  ttniaU- 
pox.  and  meAsIes ;  and  in  tuberculous,  scrofiiloue,  and  syphilitic 
patients.  A  similar  result  may  he  caused  by  improjjer  treatment, 
ami  is  very  liable  to  occur  w  hen  the  upper  tympanic  spaci-s  are 
the  seat  of  disease.  Tlie  connectiou  between  gcarlatina  and 
diphtheria  and  affections  of  the  middle  ear  is  now  thoroughly 
recognif^ecl ;  in  both  these  diseases,  the  thrfiat  is  often  implicated, 
and  tlie  process  extemis  thnmjrb  the  Ku^itacliinn  tube  to  the 
aural  structures.  As  a  general  rule,  it  may  be  stated  that  from 
five  to  six  per  cent,  of  all  diseases  of  the  ears  are  due  to  scarlatina. 
the  frequentry  witli  which  the  complication  occurs  bein^r  in  pro- 
portion to  that  of  the  throat-affections  and  their  severity. 
Diphtheria  in  chilrlreii  is  liable  to  l)e  folloxred  by  a  veiy  severe  form 
of  cln'onic  purulent  iiitlammation  of  the  middle  ear.  lliere  may 
he  little  or  no  pain  or  any  dcnte  symptoms,  but  in  a  few  days  a 
■discharji:**  appears  in  the  mentns.  abeoessee  form  around  the  ear. 
and  ptirtions  of  the  bone  tioon  become  necrotic.  A  separate 
•chapter  will  be  devoted  to  the  consideration  of  thoee  forms  of 
otorrhfca  which  originate  in  diphtheria,  scarlatina,  tuberculosis, 
syphilis,  and  otJier  conslitulional  disorders. 

According  to  v.  Trttlt^ch  and  other  German  writers,  purulent 
■collections  are  often  found  in  the  tym|>aua  of  new-lmi-n  diildren. 
'Jilts  appearance  is  due  to  ubnonnal  metamorphosis  of  the 
embrj'onic  connective  tissue;  to  the  passage  of  Ucjuor  amnii  into 
the  tympanum  during  futile  attempts  by  the  foetus  at  respira- 
tion; and  ptiBsibly  to  the  entrance  of  matters  from  the  stomach 
during  the  vuxt  of  vomiting.  It  must  also  l>e  noticed  that  the 
vascular  supply  is  more  copious  iu  the  fcetue  tliau  in  the  adnlt. 
In  f(»rty-Beven  temporal  Ijones  taken  from  new-born  cJiildren, 
T.  TrOltGch  found  that  the  nnral  structures  were  normal  only  in 
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eighteen  preparations ;  iu  fcwenty-aix  thpre  were  indiciitiona  of 
pumlent  processes  in  the  niiddle  ear. 

The  complaint  is  most  common  in  children ;  and  both  sexes 
ftre  equally  liable  to  suffer  fnmi  it :  in  a  majority  of  na»ea  (58  per 
cent.)  only  one  ear  is  affected.  Many  of  the  sufferers  belung  to 
the  poorer  classes,  who  are  more  exposed  to  cold  and  ctamp,  and 
to  other  injuriouf  infliienceB.  T)r.  Burnett  points  out  tliat  among 
the  well-t<j-do  clasees  girls  form  the  majority  of  young  patients. 
They  are  more  closely  obsen-ed  than  boys,  and  therefore  are 
more  often  plats-d  uiidfr  tivatment.  Bojts  are  niore  liable  to  be 
neglected  until  impairment  of  hearing  causes  them  to  lag 
b^ind  their  Bchoolfellows. 

Subjective  Symptoms. — lliene  varj-  in  different  cases ;  many 
patients  appear  to  be  ftlniost  free  from  them,  and  complain  only  of 
the  discharge.  There  is  usually  more  or  less  deafness  ;  but  it  is 
sometimes  eo  slig-ht  as  to  pass  unnoticed,  and  especially  if  only 
on*"  ear  be  aflerted.  In  some  cases,  however,  the  hearing  is 
decidedly  impalre<l ;  and  this  s^nnptom  may  be  due  either  to 
obstacle*  to  conduction,  or  to  changes  in  the  labyrinth.  The 
former  is  the  mnrp  common  canae ;  the  comparative  infrequency 
of  labyrintliine  complieatLoiis  is  a  distinguishing  mark  bc^tween 
chronic  middle-ear  suppuration  and  the  adheBive  processes. 
Bone-conduction  is  maintained  ;  in  cases  of  unilateral  disease, 
the  tuning-fork  applied  to  the  vertex  is  beet  heard  on  the  affected 
side.  Rinne's  test  gives  negative  results.  The  degree  in  which 
the  bearing  is  impaired  depends  in  some  measure  upon  the 
position  of  the  n(wning  in  the  membrflnc.  Perforations  in  the 
anterior  portion  are  more  likely  to  impair  the  function  than 
similar  opening  in  the  posterior  part.  Comparatively  slight 
alterations  may  be  noticed  even  with  large  perforations  invoKdng 
the  posterinr  superior  segment,  and  exjiosing  the  aiticnIntJon 
between  the  incus  and  stapes.  "Wlien  the  cone  of  light  is 
deatrtiyed,  the  hearing-power  is  apt  to  be  decidedly  lessened. 
Most  patients  are  conscious,  from  time  to  time,  of  considerable 
variations,  which  depend  upon  the  state  of  the  weather,  the 
condition  of  the  tj^Tiipanimi  and  Knstachian  tube,  and  pai-tieu- 
larlr  upon  tbe  nature  and  quantity  of  the  secivtiun.  Warm  and 
dry  weather  tends  to  improve  the  hearing.  A  thick  tenacious 
tiou  has  a  contrary  effect,  inasmuch  as  it  impedes  the 
inoremeutfl  of   the   ossicles.      Sometimes  the  exudation    is    so 
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6cauty  thai  ott»rrli(i»i  cannot  be  said  to  exiat;  in  thesi;  ciuk^ 
cniste  often  fomi  and  emit  a  very  digagreeable  odnur.  The 
liearin^-powiT  if  not  uniformly  aflwte*!  liy  the  cettsifttion  of  aiip- 
pumtiou  ;  in  luauy  cases-  tht*  deafness  incivases  with  Uu*  &ul>- 
sidence  of  the  process,  and,  is  lessened  when  the  dischai^  again 
b«c<>in*'!<  in-*',  Tht-  change  for  tlie  belt*»r  is  proliably  dnt*  to  the 
iviaxatiou  of  tlu-  LTonutrlive  tissue,  and  to  the  iucreaaed  mobility 
of  the  ossicles  under  the  intlnence  of  the  liquid  secretion.  If 
the  fenestra'  aiv  lilocked-up  by  the  hypeitruphied  mucous  niem- 
brane,  and  tliC'  base  of  the  stapes  is  lixed.  cessation  uf  tJie  dis- 
charge is  not  likely  to  be  followed  by  any  improvement  of  fnnction. 

Subjective  Sensationt,  noisei^  of  various  kinds,  are  seldom  very 
troub let- unit',  and  in  many  casfn  ai-e  alto^fther  absent.  Somo 
patients  are  subject  to  oornsionnl  attacks,  which  <lepend  M\irm  the 
condition  of  the  Kustachian  tube  and  tympanic  nnicons  mem- 
brane. Tinuifiip  is  likely  to  l>e  troultlewime  when  tlie  labyrinth 
is  involved,  nuti  when  thei-e  i«  ankylosis  of  the  artiinilations 
between  the  ossicles.  Giddiness,  is  an  occasional  symptom ;  it 
may  result  from  iiiciTasctl  pressun-  in  the  labvrinth.  or  from 
extension  of  the  hj^jenumia  of  the  tympanic  ve^jsels  thi-ough  the 
jietro-wju anions  fissure  to  the  meninges.  An  attack  is  sometimes 
produced  by  stooping,  and  by  suddenly  rising  up  from  the 
recumbent  position  :  ^.yringing  the  ear  with  cold  water,  and  with 
txjo  y^at  an  anumnt  of  foire.  is  likely  to  have  a  similar  eifect. 

Fain  is  by  no  means  a  constant  or  prominent  symptom  in 
chronic  middle-ear  suppnration ;  usually  patients  complain  only 
of  uncoml'oilable  seiisjitions  on  the  atfected  r<ide  ot"  the  head. 
The  supervention  of  an  acute  attack  will  be  accompanied  by 
severe  jmiii,  which  lasts  mitil  thf  parts  have  n-tunied  to  their 
former  comiilioii.  Occlusion  of  the  perforation,  prevenlinj;  thn 
escape  of  the  discharge,  is  a  common  cause  of  the  return  of  pain. 
Carious  processes  in  the  walls  of  the  cavity  may  give  rise  to 
severe  boring  pain,  extending  tiver  the  side  and  Xwck  of  tJie  head. 
The  sudrlen  ocj^xirrence  of  severe  pain  renders  a  carefiil  examina- 
tion very  nfivssary. 

Yahoas  Evidences  of  Hervoua  Disorder  ant  (K'CAsiomvlly  wit- 
neesed.  S^rmietimes  taste  is  impaiit-d  or  even  lost  on  the  affected 
side.*  and  diminution  of  tactile  sensation  in  the  tongne  has  aJso 
been   noticed.      Facial    paralysis   is   another    spiiptoin    of    this 

*  CrtMUtMb[t«di,  Lehrbticii  *ln-  Ohrenkeilknudr.  III.  Aall.  8.  8&S. 
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cbfti*flcter,  aud  is  most  often  due  to  carious  processes  involving 
the  aqiie<lu(!t  of  Fallopius,  thongli  it.  may  be  caused  >)y  pressure 
ofexudutinu  in  the  caiml.  l,Trl)a»tschit.s<*h  nieiitiouH  impairment 
of  viaion  and  uystag:i]itis  as  uccosioiially  due  to  the  ctnirtitioii  of 
the  tjTHpanuni.  In  one  case,  recorded  by  Sehwabaeh,*  pressuns 
upon  the  wall  of  the  tympanum  caused  nysta|,inuj^,  with  mov*>- 
niente  towards  the  atlV'ct<Ml  side.  Psychical  disorders  of  various 
kinds  and  epilF-ptifnrni  convulsions  are  sometimes  due  to  chronic 
middle-ear  suppuration ;  and  an  obstinate  cou^h  and  frec|nent 
paroxysms  of  suee/ing  have  lieen  observed  to  accompany  a 
chiwiir  discharge  from  the  ear. 

Objective  Symptoms. — On  examining  the  meatus,  it  is  generally 
seen  to  contain  iuspissatwl  or  Uuid  pus.  and  the  walls  of  the  canal 
are  swollen  and  iiiflanjeil.  When  the  discharge  ic  only  flight, 
the  secretion  may  be  coniJned  to  the  deep  part  i*i'  tlie  meatus 
or  to  the  tympanum.  The  ipialtty,  as  well  as  the  amount  of  tlie 
discharge,  varies  considerably  in  different  cases  and  at  ditferent 
times  in  the  sanif  cast*.  Sometimes  tlip  secretion  is  thick  and 
scanty,  and  only  a  iew  diM)jw  aiv  discharged  in  the  t-ourse  o( 
twenty-four  hours,  or  perhaps  it  becomes  (by  in  the  meatus  and 
forms  crust*.  In  other  eases  the  discharge  is  water}*  and  pro- 
fiise,  or  eveu  so  abundant  as  to  trickle  almost  continuously  from 
tlie  ear.  In  a  cnsi?  re<?orded  l^y  Itard.  2(ll>  grannncs  (alwut  seven 
ounces)  of  Hnid  were  diseharged  in  seven  days.  Abundant 
'.flecroticm  ie  the  rale  in  i-a^ies  a.-^'iciated  with  scarlatina  and 
sria,  and  whiMi  the  tymimnuiii  is  rleeidedly  gi-anular  nr  the 
viiAporal  bone  has  l>ecome  canous  with  subsequent  tornintion  of 
abscesses.  The  discharge  often  contains  crumb-like  masses  of 
inspissated  pus  and  of  epithelial  cells.  Variations  in  the  quality 
of  the  seei*etion  are  veiy  numerous ;  tJius  the  discharge  is  scmie- 
timee  purulent,  sometimes  muco-pnrulent  or  S4*nms  and  tinged 
with  blood.  I-ess  fivqnently  it  is  viscid,  i-esiJiubling  a  solution 
of  giun.  Ktiff.  t*^nacious  Miist?  are  then  apt  to  fm*m  and  to 
irritate  the  walls  of  the  canal.  The  colour  likewise  varie.**;  it 
depends  upon  the  relative  proportions  of  pus,  mucus,  serum, 
blood,  debi-is.  and  vegetable  organisms;  it  may  b<'  pure  yellow, 
greenish-yellow,  reddish,  or  brown  ;  it  is  son^elitnes  deci<ledly 
blackish.  In  rare  cases,  the  discharge  is  blue  or  bluish-green  in 
oolour.  Pus  of  this  character  is  sometimeB  noticed  covering 
'  DentMchf  Zcitvngf.  prakt.  Heiik.,  1878,  1. 
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graiiulatiiig  sores  ou  various  partsi  ut*  the  body.     Tho  rolonriiin 
niatt^T  is  cc;iU,iit»Hl  in  the  semm  and  not  in  the  albaineu ;  it  it 
due  to  uiiiTtKX)f{.i,  i-ontaininj^  a  blue  niaUM'ial  railed  '*  pyoc^'anin.' 
These  orgRiiisnta  (M.   jujofijanetis)  ivquire  for  Iheir  developmenkj 
&  t<*nii>prfttnre  fcinnl   Ut  tlwt  of  the   Ix)dy  and   the  prosenet^  « 
albumen:  they  are  not  fitund  when  the  diAciiiarge  ia  profuse.     II 
a  ditjp  tif  thin  bbic  pns  be  placed  in  the  meatus  of  a  patient-] 
Buflering  from  ordinary*  otorrhoea,  the  discharge,  iii  &  few  days,] 
will  l>ecome  t>imilarh'  (loloured.    Tlie  oi-i^anisni  is  rjuit*^  innocaou.4, 
and  its  preseiKv  docs  not  interfere  with  the  course  of  the  healing' J 
procees.     Cholesteatoma  will  be  subsequently  described. 

A  hi},dily  diMa^reeable  odour  is  another  common  feature  of] 
the  <lischarge  iu  cases  of  clironic  niiddle-^ar  suppuration.  The 
odour  varies  in  character;  gometinie«  it  ia  described  as  "faint" 
or  "sickly,"  sometimes  as  pungent  and  resembling  decaying 
clieese.  Mention  liatt  been  already  mmie  (see  page  365)  of 
the  various  kinds  of  niiero-organisms  found  in  the  middle  ear 
in  cases  of  suppurative  disease.  In  lOU  patients  suffering  from 
this  diwirrler,  ntid  examined  by  Dr.  Uiihrer,*  the  discharge  was 
moiv  or  less  frcTid  in  sixty-uJne  cases,  and  txintained  many  fumi» 
of  micro-organisms.  In  317  examinations,  micrococci  were  found 
in  130,  and  l>ac-illi  in  177  apecimeiis.  In  cixty  patients  the 
symptoms  were  of  a  chronic  clmrncter,  and  bacilli  proved  to  be 
more  common  than  microtsocci  in  the  discharge  (164  :  121).  luj 
the  nine  acute  foetid  cases,  bacilli  Were  found  in  still  grvat*T 
pi-ojxirtiuns  (23  :  9);  in  the  cases  (31)  with  uon-foctid  discharge, 
nuciiH'*K:ci  alone  were  discoverable.  The  investigations  showed 
that  the  mloni-  of  the  discharge  in  fa>tid  otorrluifa  was  due  tO' 
forms  of  putrefactive  bacilli.  The  abeence  of  bacilli  from  the 
uon-fcEtid  disrhai^fea  is  a  point  of  considerable  interest.  It  must 
be  remembered  tliat  an  otfensive  odour  does  not  necessarily  fl 
indicate  caries  of  the  osseous  walls,  as  was  formerly  BupiHisetl. 
In  some  eases  tiie  djschaige  arts  as  an  irritant  to  the  meatus,  and 
causes  circumscriljcd  or  diHuse  intlannnatiou,  or  even  leads  to 
ulcemtion  :  the  flour  of  tlu-  meatus  is  the  part  most  liable  to  lie 
thus  affected.  In  long-standing  cases,  the  canal  may  be  con- 
siderably reduced  in  size,  owing  to  the  swelling  of  the  aoft  parts, 
Aud  to  chronic  poiiostitis.     Eczema  of  the  auj'icle  is  another 

*  ^W  Morfkolcgie  der  Se^lerim  dit  Ohrei  nnH  det  JVamm- ftiwkcHrauma* 
Zuricb,  1669. 
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somewhat  fre<iiieiit  accompaniment  of  inirldle-ear  siippuratiou. 
Wie  ecxeniatous  secretion  contains  various  forms  of  liacilli  anH 
microct.K.-ci. 

Thf  Condition  of  the  Membrana  Tympani  is  the  next  suhjei:^.  for 
iavestigatiou.  As  a  pn'liiiuimrv  sU-p  it  is  often  neeessaiy  to  cleanse 
the  meatus',  either  by  means  of  the  syrinjjfe  or  with  cotton-wool. 
Dark  crusts  soTnetimes  adhere  ti>  the  t^'nijinnic  membrane  and 
adjacent  parts  of  thf  eanal,  ami  art-  diJHeult  to  ivnioxe.  When  tho 
dischai^  is  scanty,  little,  if  any,  may  escape  into  the  meatus ;  it 
adheres  to  the  ed^*s  nf  the  perforation,  and  a  smaU  opening  may 
he  ihui*  entirely  ofcludi'd. 

The  appearances  presented  by  the  tympanic  membrane  exhibit 
great  variation?.  In  all  bnt  exceptional  caees,  an  ai>ert.nrp  exists 
in  t-his  atructui-e,  so  tliat  the  meatus  eammunieaU-M  witli  the 
middle  ear.  The  opening  may  be  situated  in  almost  any  portion 
of  the  membrane,  but  the  anterior  inferior  quadrant  is  the  most 
common  site.  Next  U*  tliiB  come*'  the  ptisterior  inferior  quarlrant. 
and  in  juany  caaes  both  these  quadrants  aw  involved.  In  53  per 
cent,  of  all  cases,  the  pei-tbration  is  either  confined  to  or  involves 
the  anterior  inferior  quadrant.  \\'hen  both  sides  are  affeeted,  the 
perforation  is  often  fnunil  in  the  siame  part  uf  each  membrane,  and 
its  sliApe  is  of^cn  similar  on  each  side.  Perforation  of  ^hrapneira 
membrane  takes  pluiv  in  ;ibtjnt  3^  percent,  of  all  eases. 

'Hte  Size  of  a  Perforation  is  also  liable  to  g^reat  variatinnit.  In 
some  cases,  the  aperture  is  no  larger  than-  a  enmll  pin-hole ;  in 
others,  the  gap  involves  almost  the  whole  of  the  membrane,  and 
any  degree  of  size  may  exist  between  these  extremes.  As  alrewly 
8tat«d,  the  gi'eateat  destruction  results  from  scarlatina  and  diph- 
theria, and  from  the  efi'ect*  of  tubercular  ulcerarion  of  the  lining 
zneuibrane  of  the  tympanum.  A  narrow  border  generally  remains 
at  the  circuniferenct!,  and  a  like  atrip  is  usually  counectcd  with 
the  handle  of  the  malleus.  In  very  severe  cases,  Shrapnell'a 
membrane  is  also  involved,  and  the  upper  boi*der  of  the  tym- 
panic ring,  with  the  at^aceut  poi-liun  of  the  osseous  meatus,  is 
the  seat  of  caries.  A  small  ujjeuing  is  sometimes  noticed  to 
increase  in  size  dunng  the  continuance  of  inflammation ;  and 
variations  in  measurement,  due  to  increase  or  diminution  of 
swelling,  are  not  infrequent.  Illustrationa  of  various  forms  of 
perforation  will   be  fnuiul  in  the  next  chajiter. 

The  Form  of  a  Perforation  is  in  most  cases  roundish — that  ia, 
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comparatively  circular,  oval,  or  elliptical.  When  the  opening  is 
larye  and  involves  the  lower  half  of  the  membrane,  the  projection 
of  the  lioinlle  (jf  the  nmlleiH  nmy  g^ve  it  a  rentfnrnt  shajie.  In 
larj^e  peHoi-arions.  with  alniust  total  destrnction  oi*  the  membrane, 
oidy  »  wedge-like  piece  may  remain  over  the  tiame  process  of  bone, 
cftwsiiig  thi-  opi^niiiy  to  appear  somewhat  V-shaped  above.  In 
vare  instances,  the  opening  is  fnnnel-tiha]>efl,  with  the  n-ider  end 
directed  tawardB  the  tympanum.  Anuther  form  of  opening  is  n 
canal  rtmning  obliquely  thruugh  the  layer:}  of  the  memhraue;  and 
ptmietimes  the  coats  are  imerpmlly  destroyed,  bo  that  for  some 
tUiitaiitv  nmiid  the  itpeniii^'  the  [ueinlirane  hat*  an  uneven  appeal"^ 
ance.  An<j;uiar  and  sHt-Uke  perforations  are  somewhat  rare  ;  but 
when  the  meinbrnne  is  the  seat  nf  chalky  deposit^s.  a  cleft  is  inmie- 
tinicH  noticfd  at  the  inargiti  of  the  calcified  portion.  Oct^asionally 
a  tidnute  orifice  is  found  at  the  apex  of  a  pronnnent  part  of  the 
inenibran*'.  and  when  this  peciilinrity  occurs,  the  snppurative 
piijcests  is  apt  to  Ije  of  a  very  obstinate  character. 

In  most  cases,  only  one  opening  exists  in  the  tympanic  mem- 
brane ;  but  there  are  sometime?  two  or  even  more,  and  when  this 
is  the  case,  the  opetiinjfs  vary  in  size.  Perforations  sufficiently 
numerous  to  give  the  nienibi-ane  a  sieve-like  appearance  are  some- 
times found  in  cases  of  tubercniosis,  scarlatina,  diphtheria,  and 
pyiemia, 

'Hie  Appearances  presented  by  the  remaini  of  the  membrane 
vary  considerably  in  dirt'eiTnt  cases  and  in  different  stages  of 
the  same  case.  'rtTiile  the  diiwhorge  continues,  the  nn*mhranr  is 
metre  or  ]e»»  swollen  and  ivddich,  or  decidedly  givyirth  in  tint., 
owing  to  accumulation  of  ejjitheliura  ou  its  surface.  After  re- 
moval iif  these  i«hred.«,  the  ajipeamnce  of  the  membrane  nmy  be 
either  comi)aratively  normal  or  changed  in  various  wayt*.  e.g., 
opaque,  yellowish-red  or  deep-red  in  colour.  Calcareons  deposits 
ratise  greWsh  nr  whitish  Bi>rita,  between  which  a  reddifli  hue  may 
predominate.  The  t-urfaci'  may  l>e  either  smooth  or  uneven,  and 
CLivered  in  places  with  gmmilations.  The^  latter  frequently 
encircle  the  perl'oration  and  occupy  its  margin ;  they  ore  likewise 
apt  to  occur  near  the  pei-iphen,-  of  the  membrane.  The  margin  of 
the  perforation  varies  in  appearance,  and  is  notaldy  inlluenced  by 
the  conflition  of  the  discharge.  It  is  often  covered  up  by  secretion, 
and  appears  as  a  ivd  line  when  lhi»*  i»  removed.  It  is  Hometimee 
free  and  sometimes  in  cuntact  with  the  inner  woU  of  the  tyra- 
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panuni,  bv>D^  either  closely  adherent  or  mnnectwl  hy  membraiioiit* 
bandit.  In  later  stAges.  tlie  inarj^in  may  be  irovered  with  «il- 
car«oas  <leposit ;  the  (lecuntMice  of  grauulatioiis  has  been  already 
referred  to. 

Some  jiorHon  of  the  handln  of  the  nialleus  is  oflt* n  connected 
with  the  it'Mtuiii^  of  iTie  menibrniie,  and  it«  position  is  considerably 
nio'lilu'd  wlifii  thf  perforation  is  largi-.  In  fucli  eat^e!;.  the  tensor 
tynipani,  no  lunger  opjxwed  by  the  tT.-mpnnin  nifmbrane.  di-awa 
inwards  the  remains  of  tliat  Btrncture,  together  willi  the-  handle  of 
the  malleus,  whieli  may  mdeed  bt'  placed  abuve  the  upper  poi-tion 
of  the  peri]ihery,  mi  as  not  tn  be  visible  from  the  ineatnui.  If,  un 
the  other  hand,  in  a  case  of  ahiiust  total  destruction  of  the  mem- 
hrane,  the  handle  of  the  malleus  be  in  a  comparatively  normal 
poftition.  there  is  either  a  pathrdopical  change  in  the  leiisor 
tympani  or  ftfmte  almonnal  dbstafle  tn  the  netiuii  nf  The  muscle. 
Obetoctes  of  tliis  charaeter  are  caui-ed  by  ankylosis  or  rigidity  of 
the  malletwjunidal  artieulation.  by  immobility  of  the  remains  of 
the  membrane  with  eJilcificnllon  or  bypei'trophy  of  its  tissue,  and 
by  teosiuii  of  the  anterior  lij^anteut  of  tlio  malleus  which  antago- 
nise* the  tensnr  tympnni  muscle.  Partial  destmction  nf  the  handle 
(►f  the  mallen*?,  extending''  up  to  the  t-hoii  prcK-ess.  i»  net  unennmion. 
and  sometimes  the  long  leg  of  the  iucus  and  its  articulation  with 
the  Ftajies  are  exposed  tn  view. 

The  Hacous  Membrane  of  the  Tympanum,  ns  »een  thnju^h  a 
large  opening,  varit-s  in  appeai-ante  with  the  htage  of  the  diiteoHe. 
At  first  it  is  red  and  swollen,  and  mure  or  less  covered  with 
vxndation.  If  the  Mwelling  he  inconsiderable,  vanouH  pnits  (»f  the 
inner  wall  may  be  more  or  lea.i  clearly  distinguished :  under 
opposite  conditions,  all  that  can  be  Been  is  a  reddish  mass,  either 
smooth  <ir  covered  with  granulatiom^  or  polyp(>id  growths.  Such 
f-xcresceuces  sometimes  prctjt'ct  through  the  opening  in  the  nieni- 
hrane.  After  the  inflammatiori  has  subsided,  the  lining  of  the 
tjinjMinnin  becomes  either  yellowish-ivd  oi-  yellowish-while;  it 
may  undergo  atrophy  and  resend>le  cicatricial  tissue.  Calcareous 
<ie[>risit0  ore  not  nncommon  appearances.  Masses  of  inspissated 
•jMcretion  and  detached  epithelium  often  project  Iwlow  the  upper 
'Border  of  a  large  perfcrati'in. 

Various  Portions  of  the  Inner  Wall  of  the  tympanum  and  of 
the  structures  contained  in  the  cavity  can  sometimes  be  dis- 
tinguished through  the  opening  in   the  nienilirane.     Tn  rases  of 
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*i'ge  and  central  perforations,  the  piximontory,  with  numerous 
vessels  on  ite  snrface.  thp  vertical  limb  of  the  incus  and  the 
aeprt-nsjon  of  tin*  fi'iu^stra  rotunda,  are  mure  or  1ms  distinctly 
seen.  \\  \i^n  t|„.  dppnjji^-  involves  the  posterior  RUperior  quiul- 
rant,  in  addition  tw  the  linih  of  the  incua.  portions  of  tlie  stapes, 
atid  sometimes  the  tendon  of  the  Mnpedius  mu»cle,  may  come  into 
new.  When  the  lower  half  of  the  membrane  is  absent,  the  cells 
in  the  flo<ir  of  the  tympanic  eavity  may  l>ecoine  exposal,  while 
anteriorly,  the  opening  into  the  osseous  portion  of  the  Eustachian 
tulje  will  a]i|)e;ir  n*  .1  dark  ili-]irt-ssi.,ri. 

Ferforations  of  Shrapnell's  Membrane  have  been  already  noticed 
(see  page  393)  ;  some  of  their  peculiarities  require  a  more  minute 
description,  'i'hey  are  usually  indicative  of  chronic  mippuration, 
and  the  process  is  sonietluies  coiitiued  to  the  upper  part  of  the 
tiriupanic  cavity.  In  some  cases  in  which  the  perforation  is  in  the 
lower  part  of  the  membrane,  thf  morbid  process  ha*  Wgnn  in 
the  spaces  ue^r  the  roof  of  the  cavity  ;  the  opening  is  caused  by 
the  secretion  which  passes  do\mwards,  IHiefte  spaces  may.  how- 
ever, be  svibsequently  cut  off  from  the  rest  of  the  i}inpanum  by 
membranous  adhe»*iont(,  in  which  case  a  set-ond  |>erforation  is 
likely  t-o  be  formed  in  Shrapnell's  membrane,  while  the  lower 
opening  becomes  closed.  The  anatomical  conditions  of  fl» 
*' attic"  imjM»de  the  escape  of  secretion  ;  tht-  lluid  portion  trickles 
away,  but  inspissated  matters  ivmain  Ijehind,  and  the  morbid 
proc<«ses  are  thereby  prolonged.  Caries  nf  the  adjacent  portions 
of  the  ossicles  and  b<my  wall  is  often  supenu]de<l ;  granulations 
then  form  and  sometimes  project  through  the  perforation  into  the 
meatus.  In  severe  cases,  the  greater  part  of  the  malleus  and 
incus  is  dcfitruyed,  a  large  gap  is  mmie  in  the  b*«»e  nl>o\'e,  and 
the  procestj  may  likewise  extend  to  the  remainder  of  the 
membrane. 

Masses  of  epithelial  cells  and  debris  and  of  inspissated 
secretion  are  apt  to  arcunmlate  in  these  rnRpa.  and  chnlesteato- 
matous  deposits  are  tlms  formed.  11ie  epithelial  i-ells  aiv  derived 
from  the  epidermis  of  the  external  meatus,  which  oHen  prolongs 
itself,  through  a  perforation,  into  the  tympanum.*  It  may. 
indeefl.  exti-nd  into  the  mastoid  cells.  The  epithelial  cells  form 
closely  packed  layera  amund  a  central  mass  of  inspissated  secre- 
tion, and    these    deposits,    as   they  gradually  enlarge,  ejcerciee 

'  XnUrJtrifl  fiir  Ohrenhnlktmde.  roL  XX.  p.  15. 
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considerable  pnfs»s\ire  iipun  tht?  uasfous  wall^.     OUitT  t'tfecte  of 
eacb  aocuiiiulatione  will  be  de&cribert  in  a  subsequent  chapter. 

The  occurrence  of  suppuration  cniitint-rl  to  thf  '•.ittir"  and 
Fmftsak's  spiw-f,  wiih  perluration  ol'  Shrapncll's  miMnbmiie.  has 
been  explained  in  variouft  ways.  'Hie  view  that  the  process  is  of 
a  primarj'  character  is  opposed  by  some  on  the  prt»nnd  that  the 
action  (if  mii-ro-organii^niti  pati.siii^  tbroiiglt  the  h^iii^laehian  tube 
tiould  scai-cely  hv  L-onlined  to  these  spaces  without  affecting  tlie 
r  portion  of  the  tympanum.  Prof.  Walb*  thinks  that  there 
two  ways  of  iieeountitijf  for  Buppumtion  in  thew  spaces.  In 
the  first  place,  during  niitldle-ear  suppwraTJon,  with  tlie  tympanic 
membrane  strongly  indrawn  and  the  Knutaehian  tube  closed,  the 
exudation  may  furct-  its  way  throu(_di  ShrapncHV  membrane. 
Secondly,  suppuration  may  be  contincfl  to  these  spaces,  as  a 
result  of  infection  propadfated  from  the  external  meatus  throuffh 
a  minnte  openinj^  in  Shrapnell's  niembmne.  8nch  an  opening 
(the  foramen  of  Uivxutiij)  it:  soTiit-times  congenital ;  but  la  by  no 
meuiB  invanabiy  present.  Schwartze  thinks  that  middle-ear 
inflammation  ik  sometimes  due  to  the  passage  of  water  through 
this  oiM'uing  while  bathing.  Be  this  as  it  may.  theiv  is  no  doubt 
that  inflanimaton*  processes  in  the  external  ear  may  lead  to  par- 
tial destrurti(m  of  Shrapnell's  oieuibrane.  At  the  commencement, 
the  morbid  pi-occst-es  in  the  "  attir "  may  be  confined  to  the 
immediate  neighbourhood  of  the  peH'oration ;  granulations  may 
form,  or  the  upper  margin  of  the  bone  may  be  already  carious, 
while  the  ossiek-s  remain  intact. 

lu  cases  of  clironic  suppuration,  confined    to   these   spaces, 
which  are  completely  separattd  by  a<]he6ion8  from  (he  remainder 
of  the  tirTn]ianuni,  no  perforation-sonnd    is    heard    when  air  is 
injected  thnmgh  the  Eustachian  tul»e,  inasmuch  as  the  current  is 
pre\*euted  from   reaching  the  opening.     Caries  of  the  ossicles  is 
ofren  superadded,  and  the  head  of  the  niallens  is  most  liable  to 
be  affected,  but  the  procfss  tends  to  spread  to  otlier  portions  of 
The  bone,  and  to  the  incus.     Closure  of  a  perforation  in  Shrap- 
nell's nicnibraue  is  eoraewhat  uncommon.;   more  or  less  of  the 
'"attic"  is  exposerl  to  view,  and  in  course  of  time  is  seen  to  lie 
eovered  by  a  smiM>th,  shining,  pale  yellow  membrane,  almost  dr^', 
and   coated  with  epidermis.     It  verj'  rarely  happens  that  this 
portion  of  the  membrane  is  entirely  destroyefl,  hut  when  snch  is 
•  Schwartze'B  Ihtndb^eK  drr  OhrmkeiUnnde^hA.  l\.  S.  iC8 
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tht*  caM>,  the  net^k  and  Imnd  of  the  innllnnB,  tiit*  aititralatlun  with 
tho  incus,  aud  a  portion  of  tiie  latter  boue  come  into  view.  The 
roof  of  the  iytnpanum.  and  pt)at-enorlT  Ihe  he^ntiing  of  the 
mastoid  antrtiin  ait-  aho  vi^siUf. 

Perforations  in  JShrnpiiell'a  Tuerabranf  may  occur  in  the 
antenor,  posterit^r.  or  CHiitral  portion.  When  in  front  they  are 
genm-ally  conuected  with  disease  of  the  naao-pharynx  ;  when  |mx»- 
teriorly,  they  are  usually  associated  with  suppuration  iu  the 
mniitoid  rells.  and  mv  far  less  aniPimble  to  treatment.  Contra! 
pt^Hwrationis  arc  sairl  by  Dr.  Buniett  to  be  must  frequently  due  to 
affections  of  the  external  aiuUtuiy  meatus ;  they  are  leas  derioua, 
inasnuich  as  they  improve  under  treatment,  and  are  not  alt.end«*d 
with  mueli    impninnent   of  hearing. 

The  imjxii-taiict*  of  chronic  suppuration  in  the  npper  t^tTUpanic 
spaoaa  ia  lai^ly  due  to  the  daujt^rs  attendant  ujKm  the  crai- 
tinuance  of  the  pniiwaif.  which  may  extend  n{»t  only  Ut  the  mastoid 
cells  but  aldo  to  tlie  membranes  ami  brain.  A  very  thin  layer  of 
bone  separates  these  spaces  from  the  latter  shnictures.  and  cerebral 
alisuesg  is  a  uul  iufi-equent  complication  of  suppurative  pro- 
cwses  in  the  "uttir"  and  PnissakV  space. 

Tlie  Course  and  Results  of  ehi-onic  middle-ear  supimratiou  exhibit 
many  and  pvat  viuietiea  in  different  caaea.  Not  infrequently  the 
suppuration  ceases.  The  appearances  of  inflauimation  pas**  away, 
and  the  perforation  either  remains  open  or  is  closed  by  a  cicatrix. 
Such  dosm-e  may  take  place  soon  after  suppuration  has  censed. 
or  not  until  many  months  have  elapsed.  The  liearing-power  may 
be  either  completely  restnred,  nr  remain  impaired  in  various 
degrees.  When  the  opcniiiir  is  persistcrnt,  exaivrbatiuns  uf  thif 
process  in  the  t^-mpanuni  are  very  pi*one  t<i  occur,  as  a  result  of 
cxpfwniv  to  c(dd.  recurrent,  catarrh  of  the  naso-phaiynx,  the 
passa^*  of  foiieig^n  matters  oiul  even  of  cold  water  thnjugh  the 
perforation,  etc. 

The  course  of  the  complaint  is  inHnen(!>ed  by  the  general  con- 
dition uf  the  patient,  the  existence  of  uomplieations  in  the 
meatus*,  mastoid  process,  and  osseous  walls  of  the  tynqmnnm. 
anil  thi.'  state  of  the  nose  and  naso-phaiynx.  The  coui^^e  is  aleo 
decidedly  atfected  by  the  nature  of  the  constitutional  disorders 
{it.tj.t  tuU-reulosis,  scarlet  fever,  and  diphtheria)  with  which  middle- 
tw  ipuppuration  is  often  asgfX'iated. 

'llh'  eoui*si^  of  the  complaint  is  generally  ttnlious  when  the 
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tyuipaiiie  canty  is  ciocupiVl  l)y  ji^raiiulations  ur  polypoid  gi-uwtlis, 
when  the  walls  or  osKicle;*  aiv  the  seat  of  tviries  or  necrtisis.  and 
wlifu  abMfjSH**B  form  in  the  nei|^'lil)ir»urh«HKl  uf  thf  ear.  Punih^nt 
exudation  may  linfl  its  way  thfoiij<h  the  petro-inastoid  and 
squaino-niat<t<uid  sutuivj*.  .inil  pass  between  tlie  cartilaginotis  and 
oaawitis  pcirtions  of  the  meatUH  and  thrmif^jh  thn  fiasurvii  oi'  San- 
torini  towards  (in*  paix)tid  gland.  Phan  ii^t.'al  abiicesseti  ai-e  rai* 
oomplicatioiie;  they  i-et>iilr  t'h'in  suppnratiou  iu  the  Kustaohtau 
tube.  TJie  fartilapnouB  iMjrtioii  is  loosened  from  its  connertion 
«ith  the  osseous  part,  and  the  pua  either  bnrrowc  )iet«'et-n  the 
atractupes  at  the  back  of  the  nas()-pharynx,  or  passes  into  llie 
tisBnets  of  the  mfi  palate.  In  very  severe  uase^,  the  two  portiona 
of  the  tube  are  ctmipletely  separated,  and  the  pus  la  iuliltmted 
into  the  side  of  the  neck  aa  we]!  as  between  the  stnjctui'es  of  the 
pharynx.  In  children,  pus  from  the  tynipamnn  may  find  its  waj* 
through  the  (Maiterian  fiasure  to  the  parotid  gland  and  adjacent 
structures. 

Another  serious  cause  of  complications,  tending  to  lengthen 
the  duration  of  the  disease,  consists  iu  the  formation  of  adhesions 
lH»tweon  the  niemhifLiie  and  varioU:*  Mtructuiva  of  the  tympanic 
o\-ity.  Itie  parts  niay  Ix*  elusely  applied  to  each  other,  or  may  he 
connected  by  hands  ttr  fibrils  of  false  mendirane.  Moi-e  or  less 
impairment  of  heaniijj;  i^  the  nererf^tary  residt.  and  the  cavity  is 
liable  To  be  dinded  into  separate  spaces,  difficult  uf  access,  and  in 
which  suppuration  may  be  prolonged  for  indefinite  periods. 

Coniplicatious  threateiiiii^  the  life  i>t'  the  patient  luay  arise  in 
tJie  course  of  clu'onic  middle-ear  auj>pumti<jn.  They  result  either 
from  extension  of  morbid  processes  to  the  contents  of  the  cranium, 
or  frt»in  the  constituti<iiml  effects  of  tlie  local  disease.  Extensive 
caries  of  the  walls  of  the  tympanum  is  by  no  means  nwes-sary  for 
tlieir  development;  they  may  rapirily  supen-ene  upon  coniUtious 
rtigardeil  as  comparatively  mild  autl  iniiniportant.  They  will 
be  fully  described  in  a  std»se<]uent:  cha])ter. 

Dia^oiis. — 'ITie  existence  of  chronic  suppurative  inftammatiun 
of  the  tynijianum  can  generally  be  ascertained  without  any  diffi- 
culty, nieiv  is.  in  the  flr^t  place,  a  chn>nic  purulent  dischai^e 
from  the  ear;  and  secondly,  a  pertbration  iu  the  membraue.  Tlio 
diecharge  may,  however,  have  ceased,  in  which  case  a  perforation 
lira  cicatrix  may  be  the  only  sign  of  the  previima  condition. 

Ilie  di.igiiosis  of  a   pei-foratiim   is  etfected  f1)  by  direct  in- 
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lai^e  ami  et'iitral  pprfortttioiiH.  the  prnmonton',  with  iiuiuerons 
vessels  on  its  suifoce.  the  verticaL  limb  of  tlie  incus  and  the 
depression  of  the  fenestra  mtinula,  are  more  or  lew  diptinL-tly 
stjeu.  When  the  opening  involves  the  posterior  superior  quad- 
rant, in  addition  to  the  limb  of  the  incus,  portions  of  the  5t4^}es, 
and  aonu'tiniPB  the  tendon  of  the  etapediuft  muscle,  may  come  into 
view.  Whfji  the  lower  half  of  the  membrane  is  absent,  the  cells 
in  the  Boor  of  the  t\-nipanic  cavity  may  become  exposed,  while 
anteriorly,  liie  opening  into  the  oaseons  portion  of  the  Eustachian 
tube  wilf  appear  na  a  dark  ilepn-^f^idti. 

Perforations  of  ShrapneU's  Membrane  have  Ijeen  already  noticed 
(gee  page  39S)  ;  some  of  their  peculiantieii  re<|uire  a  more  miuuta 
description.  Tliey  are  usually  indicative  of  chronic  suppuration, 
and  the  procieRa  ia  gometimeif  i-onhned  to  the  np|>er  part  of  the 
tviupoiiic  cavit)'.  In  some  ca^fs  in  which  the  perforation  is  in  the 
lower  part  of  the  membrane,  the  morbid  process  has  begnn  in 
the  spaces  near  the  roof  of  the  cavity ;  the  opening  is  caused  by 
the  secretion  which  paasea  downwai-ds.  lliese  spaces  may,  how- 
ever. Ije  subsequently  cut  off  from  the  retst  of  the  tympanum  by 
membranous  adheiaion.s.  in  which  case  a  second  perforation  is 
likely  to  be  formed  in  Shi-apnellV  membrane,  while  the  lower 
opening  becomes  closed.  The  anatomical  couditions  of  the 
'•  attic  "  impede  the  escape  of  secretion  ;  the  fluid  pfirtion  trickles 
away,  but  iuspicisated  matters  remain  lieliind,  and  the  morbid 
processes  are  thereby  prolonged.  Caries  of  the  a<ljacent  portions 
of  the  ossicles  and  bony  wall  is  often  s\ipei'added ;  granulations 
then  form  and  pometimes  project  through  the  perforation  into  the 
meatna.  In  severe  cases,  the  greater  {mrt  of  the  malleus  and 
incus  is  destroyed,  a  large  gap  is  made  in  the  bone  above,  and 
the  process  may  likewise  extend  to  the  remainder  of  tlie 
membrane. 

Masses  of  epithelial  celts  and  dAbriit  and  of  inspissated 
secretion  are  apt  to  accumulate  in  these  ca>te8.  and  ciioU^teato- 
matous  deposits  &iv  thus  foruietl.  The  epithelial  cells  are  derived 
from  iJie  epidennia  of  the  external  meatus,  which  often  prolongs 
it«elf.  through  a  perforation,  into  the  tynnpanum.*  It  may. 
indeed,  extend  into  the  mastoid  cells.  The  e|>ithelial  cells  form 
closely  packed  layers  aixjund  a  central  mass  of  inspissated  secre- 
tion, and    these    deposits,    as    they   gradually  enlarge,  exercise 

"  Zeitwkrift  far  OhrenHMlkmHt.  rol.  xx.  p.  ir*. 


rimoxic  PUPpriuTivK  intlammation  of  mjiuile  kau.  397 

cuusiderablf  pivssurt*  updii  tlie  yH&i*0UB  ^valle.     Othifr  fffecte  of 
snch  accuniiilaiions  will  be  described  in  a  subsequent  chapter. 

lilt*  occun*ence  of  suppuration  tTiiitined  to  the  "attic"  and 
Pnu<sak^H  t-pace,  with  perfuration  of  tShnipnelt'ii  nieinbram'.  bae 
been  explained  in  vajiotis  ways,  llif  view  that  the  pvoces»  is  of 
a  primary'  character  \»  opposed  by  some  on  the  ground  that  the 
action  of  micr<i-<irganibnii«  parsing  through  the  Eustachian  tulM* 
i'oald  scarcely  W  ronlined  to  these  spaces  without  affecting  the 
lower  portion  of  the  tympanum.  Prof.  Walb*  thinks  that  there 
are  two  wnvi*  uf  aii-ounting  for  suppuration  in  tliese  spaoes.  In 
the  fir«t  place,  during  middle-ear  suppuration,  with  the  tympanic 
membrane  strongly  indrawn  and  the  Kut<tachian  tuW  closed,  the 
exudation  may  foive  its  way  throiij/h  Shrapiieirw  membrane. 
Secondly,  suppuration  may  be  confined  to  these  spaces,  as  a 
reenlt  of  infection  prop&gate<l  from  the  external  meatus  through 
a  minute*  opening  in  Shrapnell's  membmne.  Such  an  opening 
{the  foramen  of  Uivinus)  is  sometimes  congenital  :  but  is  by  no 
ramns  invariably  present.  Schwartze  thinks  that  middle-ear 
tnBamniation  is  sometiuies  due  to  the  pai^sage  of  water  through 
this  ii{H'ning  while  bathing.  Be  this  as  it  may.  there  is  no  doulit. 
that  iuHauimaton.-  pi\Mx*sj5eB  in  tlie  external  ear  may  lead  to  par- 
tial destruction  of  Shrapuell's  membrane.  At  the  commencement, 
the  morbid  processes  in  the  "attic"  may  be  conlined  to  the 
immediate  neighbourhixid  of  tlie  perforation ;  granulations  may 
form,  or  the  upper  margin  of  the  bone  may  be  already  carious, 
while  the  ossicles  ivniaiu  intact. 

In  cases  of  chronir  pn]»puration,  confined  to  these  spaces, 
which  are  completely  separaitd  by  adhesions  from  the  remainder 
of  the  t>*inpantun,  no  perforation-eotuid  is  heard  when  air  ia 
injected  througli  the  Eurttachian  tube,  inasmuch  as  the  current  is 
pi«svnted  from  reaching  the  opening.  Caiies  of  the  ossicles  ig 
often  superadded,  and  the  head  of  the  malleus  is  most  liable  to 
be  affected,  but  the  process  lends  to  spread  to  other  portions  of 
the  btme,  and  to  the  iucus.  Closure  of  a  perforation  in  Shra|»- 
aell's  membrane  is  somewhat  micommon ;  more  or  less  of  the 
*atiic"  is  exposeil  t<t  view,  and  in  eouTKe  of  time  is  seen  to  be 
ireil  by  a  smooth,  shining,  pale  yellow  membrane,  almost  drj', 
and  coated  with  epidermis.  It  verj'  rarely  happens  that  tJiis 
pUTtioD  of  the  membran*-  is  entiivly  destroyed,  but  when  snch  is 
'  ScbwuTlM's  UnnHbuch  der  aArmMeUAnn.fe,  Bd.  II.  S.  iUi 
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the  ciwe,  the  net-k  and  head  at'  the  mallimii,  the  articiilatibii  with 
the  iiieiis.  oiicl  a  portiou  of  the  latter  bone  come  into  view.  The 
roof  of  the  t-vijipaimni,  rnul  p(>t<tenorlv  the  beginning  of  the 
mastoid  nnlruni  aiv  ulsu  vi»il>ie. 

PerfopQtiona  in  Shrapiiell's  membrane  may  occur  in  the 
anterior,  postrerior.  or  central  portion.  When  in  front  they  arr 
generally  cronnected  witli  disease  of  the  na»ki-pharynx ;  when  pog- 
teriurly.  they  ta'v  usually  associated  with  suppuratiLm  in  tlio 
mastoid  cells,  and  are  far  less  amenable  to  treatment.  Central 
perfumtions  are  eaid  hy  Dr.  Burnett  to  he  lunat  frequentlv  due  to 
atlectiuus  of  the  external  auditory  meatus ;  they  are  leas  t>enou». 
inasmuch  as  they  impi-ove  under  treatment,  and  are  not  attiendM 
with  inneh   Inipainneiit  of  hearing. 

The  importance  of  chixjuic  suppuration  in  the  upper  tympanic 
spaces  is  largely  due  to  the  dan^rs  attendant  upon  the  con- 
tinuance of  the  i>nicess.  whieh  may  extend  not  only  to  the  mastoid 
L-ells  liut  alno  Ui  the  niemhrnne:*  and  hrain.  A  veiy  thin  layer  of 
bone  separates  the*e  sjiaces  froni  tlie  latter  stmctui'eR.  and  cerebral 
abscess  m  a  not  infi*ef]uent  rotnpliration  of  snppni'ntive  pro- 
cesses in  tlie  "attic"  and  Frussak'y  space. 

The  Course  and  Results  nlcliiT.nic  middle-ear  suppuration  exhibit 
many  and  jjreat  varieties  in  fliffeivnt  nast-s.  Nnt  infrequently  the 
suppumliuu  ceases,  llie  appcamiices  of  inflammatiun  pass  away. 
and  the  perforation  either  remains  open  or  is  closed  by  a  cicatrix. 
Such  closure  may  tAke  place  soon  after  suppuration  has  eeaaed. 
or  not  until  many  month:-  have  elap-sed.  Hie  liearin^'^power  mav 
be  either  conijjletely  ivstored.  or  ivniaiu  impain-^l  in  various 
degrees.  When  the  opening  is  persistent,  exacerbations  of  the 
process  in  the  tympanum  ai-e  very  pnme  to  occur,  as  a  result  of 
exposure  to  cold.  recuiTcnt  catarrh  of  the  naso-phannx.  the 
passage  of  foreign  matters  and  even  of  c^Id  water  thi-ough  the 
perforation,  etc. 

The  course  of  the  complaint  Is  influenced  hy  the  general  wm- 
dition  of  ihi*  patient,  the  exiatenre  of  ccmiplirations  in  the 
meatus,  mastoid  process,  and  osseous  walls  of  the  tympanum. 
and  the  stale  of  the  nose  and  naso-phaiynx.  Ilie  coui'sm'  is  also 
decidedly  atfected  by  the  nature  of  the  conatitntional  tlisurders 
(«.(/.,  tul)ercnlofiis,  scarlet  fei'er,  ami  diphtheria)  with  which  middle- 
ear  suppuration  is  often  assiH'iated. 

The  erjnrse  of   the  complaint  is  generally  tedious  when  the 
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tvnipanic  canty  in  ocnupieil  by  graiinlations  nr  polypoid  growtha, 
when  the  walla  or  nssii-U'd  are  the  seat  of  eorifs  or  necrosis,  and 
whru  nl>H.*e»8es  form  in  the  iieighbi)iirhoofl  of  the  ear.  Punilent- 
exiidntion  nmy  find  iU  m'av  thntugh  the  petn>-tiia8tt)id  :ind 
efjnamo-nifistoid  sutiiive,  and  pass  Ix'tween  tht»  cortilaginuus  and 
OAst^'UA  pitrtinnri  of  the  meatus  and  ihrun^h  the  fissuiva  of  iSan- 
torini  t<iward.s  the  jKinitid  gland.  Pharj'iigeal  abscesses  are  rare 
cumphV'atiuiia ;  they  reiSuU  fi-oni  s^uppumtion  in  tin*  Eustachian 
tubf.  'ITie  cartila^dnoiis  poHinn  is  lousened  fi-otn  its  conneetiun 
with  the  oswtms  part,  and  iIih  pns  either  bnrrowB  hetiveen  the 
slrucfuivs  at  tlie  Iwurk  of  the  naso-pharvTax.  or  pa»st<^a  iiit.o  tile 
li«9»tie&  *.f  the  sotY  palate.  In  very  severe  cases,  the  two  jwrtions 
of  the  tuli**  aiv  i'i>iiiph't**)y  separated,  and  the  pus  Is  infiltrated 
into  tht*  side  of  the  neck  as  well  as  l»etwe*'u  the  strnctun-s  of  tin* 
pharj-nx.  In  children,  pus  from  the  tjTnpannm  may  find  its  way 
through  the  Gla»erian  ti&surt-  to  the  panitid  gland  and  adjacent 
stnu'tures. 

Another  striuus  c&uee  of  cmn plications,  tending  to  lengthen 
the  ihiration  of  thf  disease,  rrinsists  in  the  toi-niation  of  adhet-ions 
between  the  memhi-ane  and  various  structures  of  the  tjmipanic 
O^rity.  ITie  partis  may  lie  closely  applied  to  each  other,  or  may  be 
loecled  by  bauds  or  Hbrils  of  false  niembraue.  More  or  less 
ipairment  of  hearinp  is'  the  iif^cessan,-  result,  and  the  cavity  ift 
lialile  to  be  (livided  luUi  separate  iipac'c?,  diHicuIt  of  nc<vt48,  and  iu 
which  suppuration  may  be  pi*(>longed  for  iiulelinite  pt^riods. 

Complications  threatening'  the  life  of  the  i>atient  m.i_v  arjpe  in 
the  course  of  chixmic  middle-ear  suppuration.  They  result  either 
fmrn  extfusioii  of  morbid  proi-esAca  to  the  cttntuuta  of  the  cranium, 
from  the  const ituti una!  effects  of  the  I'X-al  disease.  Extensive 
ri**  of  the  wallfi  oi'  the  tympanum  is  by  nt)  means  ne<^wary  for 
their  development :  they  may  rapidly  supervene  npon  conditions 
Tfr^^tled  as  citiiiparatively  mild  ami  nnimportant.  Tlicy  will 
be  fully  deH-ribeil  In  a  Hubse<pient  chapter. 

Siagnoaii.'-The  e-xistenoe  of  chronic  suppurative  iullammation 
of  the  tyni{)anum  can  jjjeaerally  be  ascertained  without  any  diffi- 
cnlty.  'Hiere  is.  in  the  fir^t  place,  a  chronic  purulent  dischaifj^ 
from  the  ear ;  and  secondly,  a  perforation  in  the  mendirane.  The 
discliafj^  may.  however,  have  ceas^l,  iu  which  case  a  perforation 
or  a  cicatrix  may  be  the  only  sijjn  of  the  previous  condition. 

Tlie  dia^rtHH^is  of  a   pert'oratjon   is  etfected  (I)  by  direct  in- 
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spectioii;  (2)  iiitliretitly,  by  inflation  of  the  middip  (yir;  W  itij«H^oii 
of  fluitia  tlinm^h  tlie  Eui^tjichiaii  tabe;  by  the  pnssa^  of  wat^r 
into  tlie  nnso-phamix  after  iiijertion  into  the  meatus. 

(1)  'Hie  a|ijn*arano(*  of  a  pcrfnratinn,  at*  8w?n  frrnu  tht*  nieatu?. 
has  Iwvn  fully  di'scrllifd  (see  page  393).  If  the  niembraiip  l>e  (Irawn 
inwai'dis  aiid  in  cuntact  with  the  wall  of  the  tyQipaiium,  it  may  hi? 
iiecesfWT  to  t'owf  it  oiitwanlR  in  order  t^  detect  the  opening.  To 
efl'et-t  tliii<  purpotie.  air  iiiny  be  injected  into  the  tympanum 
thi-oiigh  the  GustAohian  eatheter,  or  Siejjle's  speculum  may  be 
used  to  rarefy  the  air  in  the  meatiw.  Inflation  of  the  canty 
i<ei-\ei*  aluo  X<y  dis-tiiigiiieli  cases  of  total  destnictiiHi  of  ihe  mem- 
brane from  instances  in  which  relaxation  of  its  tissue  allou-s  it  to 
lie  drawn  invvardg  and  rlocely  applied  to  the  inner  wall,  so  that 
tJie  mucous  lining  becomes  clearly  viftible.  Wry  smAll.  t>Iit-likB 
perforntiDiifl  are  apt  to  be  overlooked  on  inspection ;  they  will, 
however,  be  detected  on  inflnting  the  tympanum.  Inspection 
rvlone  may  aUri  Ix*  insufficient  to  det<*ct  a  perforation  situated  near 
the  periphery,  in  the  anterior  and  inferior  portion,  as  thepi-  is 
often  a  bidging  out  of  the  external  auditor)'-  canal  in  this  pfie^ition. 
It  is  just  neceiisar}*  to  nientinn  that  minute  deposits  of  blackigh 
<:erumeu  or  of  epithelial  debris  on  the  membrane.  an<i  daik 
atrophic  spots  and  cicatrices,  may  present  appearances  somewhat 
like  thowe  of  a  perforation.  A  careful  examination  after  f^yriiiging. 
and,  if  nin^easary,  iutlation  of  the  middle  ear,  will  determine  the 
real  nature  of  the  case.  Greater  difficulty  will  arise  when  the 
Held  of  view  is  occupied  by  an  inieven  granulating  surface,  which 
may  belong  either  to  the  tynijuiiiiim  or  to  tlie  membrane.  One  of 
the  methods  about  to  be  described  should  then  be  practised. 

(2)  Inflation  of  the  middle  ear,  either  by  the  aid  of  the 
GuKtachian  catheter  or  by  Ftditzer's  method,  causes  a  whistling 
or  hissing  sound  as  the  air  passes  through  the  perforation. 
1'he  sound  is  most  distinct  when  the  opening  is  small,  and  may 
often  be  heanl  even  without  the  uite  of  the  auscultation  tube. 
It  is  much  le<s  distinct  wlu-n  the  perforation  is  large  and  the  air 
e«capea  freely.  When  the  tympanic  caNnty  contains  fluid,  bubbles 
will  lie  formed  by  the  injeef-i-fl  air  and  a  coiresponding  sound  will 
l.»e  audible;  t-n  inspection,  the  lluid  mingled  witli  air  will  W  seen 
to  come  through  the  opening.  If  the  fluid  b'  removed,  and 
inflation  Ik*  again  practisied.  the  reappearaim>  (jf  secreliiui  will 
indicate  a  perforaiiou.     Minute  air-bubbles  sometimes  appear  as 
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dark  iflobalps  in  the  deep  part,  (if  the  raiinl  wJirii  the  tympanum 
is  infl&t«4i  ;  these  ore  certain  signs  that  an  opening  exists  in  the 
menihraiM.  Also,  if  the  nieatus  be  filled  with  warm  water  before 
inflation,  the  existence  nf  a  p^^rtoration  will  Iw  dpnioTiet rated 
by  the  bubbles  caused  by  the  air  escaping  thi-ouyh  the  lliiid. 
In  some  patients  evidence  of  a  perforation  is  yielded  by  the 
paaaage  of  tobacro-«moke  from  the  throat  into  the  meatus, 
and  fluids  injected  into  the  latter  canal  sometimes  pass  into 
the  pharynx,  and  even  into  the  nose  when  the  head  is  thrown 
fbnrards. 

Another  si^n  of  a  ]jerforalion  is  a  pulsating  movement  in  the 
tecretton  collecte<i  in  tJie  ear ;  it  is  most  often  noticed  when  the 
opming  ia  small.  The  pultwiting  spots  etrongiy  reflect  the  li^ht, 
and  the  movements  consist  In  a  rhytlintical  rising  and  fallin;;  or 
in  lateral  vibrations.  They  aiv  due  to  the  pulsations  of  the  small 
artenes  of  the  middle  ear ;  the  mucous  membrane  and  the  secre- 
tiou  which  covemt  it  rise  and  fall  alternately,  tn  very  exceptional 
CMM,  aimilar  movements  are  witnessed  with  an  inipeiforate 
membrane,  and  it  mast  be  remembered  that  pnlsation  is  some- 
tiBwv  ob-tervable  in  a  deeply-seated  abscess  of  the  external 
mefttua.  It  is  possibli>  that  the  pulsations  of  the  carotid  artery 
may  be  communicated  to  Huid  accumulations  witliin  the  tym- 
pannm. 

Another  method  of  detecting  a  perforation  is  to  introduce 
A  manometer  Into  the  meatus  and  tlicn  to  inllatc  the  tympanum; 
the  fluid  suddenly  rises  in  the  instrument.  For  this  experi- 
iMBDt  to  he  successful,  the  Eustachian  tube  must  be  per\*iouB 
^PB  air,  and  the  tympanum    must  be  free  from  adhesions  which 

■  would  obstmct  the  passage  of  the  current. 

I         PrognoctJ. — This  must  always  be  guarded  in  cases  of  chronic 

m    niiddle-t*nr  suppui-ation ;  the  questions  to  be  consideivd  refer  to 

the  danger  to  life,  the  cessation  of  the  discharge,  and  the  improve- 

k     ment  of  the  function  of  hearing.     With  reganl  to  the  Hrst  point, 

■  the  risk  of  cranial  «>mplicatious  must  always  Ik-  l^^nie  in  niiiul. 
B    in  tpite  o€  the  fact   that  the  vast  majority  of  patients  suHering 

from  this  disease  ne\*er  present  any  serious  symptoms.  A  fatal 
result,  however,  may  sopeiTene  when  i|uite  unexpected,  and  in 
au  apparently  simple  case,  with  a  history  of  otoirhrea  of  long 
dnration.  Under  the  influence  of  some  extenml  cause — e.c;., 
ezpomre  to  cold,  a  blow  on   the  head,  or  an  attack  of  uaeo- 
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pharyngeal  catarrh — the  process  may  suddenly  become  acnte.  and 
eevere  pain  in  the  head,  rigora.  fever,  delirium,  convnlfiions.  and 
cuma  indiuat-i'  the  eotirse  the  dlsL^ase  has  taken. 

With  regard  Xn  the  cessation  of  the  discharge,  the  pptispect 
is  gent^rally  fnvonrahle  in  perso]!?  otherwise  healthy,  when  the 
perforation  is  amaU  and  situated  in  tlie  lower  p&it  of  the 
membrane,  when  the  naso-pharynx  is  not  aerioiutly  diseased,  and 
the  Eustftchinn  tube  is  pntmt.  On  the  other  hand,  the  prognoeis 
ia  tuifavonrabk?  when  the  discharge  has  continned  for  a  long 
time,  and  when  nuoh  local  chajijres  exist  in  the  tympanum  as 
granuUtiona,  polj*p(>id  growths,  caries,  or  necrosis  of  the  oeseons 
walls.  Absccs&es  in  adjacent  parts  are  serious  complications. 
All  obstinate  form  of  the  disease  and  a  ehi-onic  conrjy^  may  be 
expected  when  a  small  perforation  existd  in  Shrapnell's  membrane, 
and  when  the  upper  part-  of  the  tynipamini  is  mw'nly  involved 
in  tlie  siuppuraticm.  The  pro^jnosis  is  decidedly  unfavourable  in 
caees  resulting  from  scarlet  fever,  diphtheria,  tub<frculopi«.  and 
it)*phiUR.  Stricture  of  the  Eustachian  tube  iiupaii"8  the  prrispect 
4if  recovery,  and  thickenings  or  exostoses  in  the  external  meatus 
not  only  pi-event  the  escape  of  secretion,  but  constitute  serious 
<»b»tack's  Ui  prtiper  treatment. 

ITie  prognosis  as  to  improvement  in  the  hearing-power 
<lepenfls  upon  various  considerations.  It  is  favourable  when 
the  impairment  of  function  is  comparatively  slight,  when  a<l- 
Jiesions  are  absent,  and  improvement  is  noticed  al\er  cleansing 
"tbe  pai-t  and  us.iug  the  air-ilouche,  and  when  the  tympanic 
mucous  membrane  gnulually  regains  ite  normal  appearanct*.  In 
some  cases  hearing-power  ia  lessened  with  the  cessation  of  the 
discharge ;  in  others,  a  favntirable  result  is  witnessed,  and  even 
when  the  perforation  is  extensive.  Improvement  is  likely  tfl 
follow  the  removal  of  polypi  and  granulations,  blocking  up  an 
opening  in  the  membrajie.  The  closure  of  a  perforation  by  a 
cicatrix  is  not  necessarily  accompanied  by  improvement  of  hear- 
ing-power j  if  the  newly-formed  tissue  be  either  veiy  elastic  or 
vorj'  rigid,  tiie  heaiHng-power  may  be  less  than  before.  Tlie 
prognosiK  in  niifnvoumble  when  the  loss  ol*  function  is  consider- 
able, when  Ixine-conduction  is  lessened,  and  subjective  svmptonis 
continue  troublesome.  Under  these  circnmstances.  disorder  of  the 
labyrinth  may  be  inferred  to  exist.  Kigidity  of  the  fenestra?  and 
of  the  joint*  of  the  ossicles  is  another  pi-obable  condition,  tending 
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still  farther  t<i  impede  t!ie  eondiuitinu  of  soiiiul  nnd  tn  increase 
the  prepsiire  upon  the  lahyriiilh. 

Treatment. — A'arious  measures  are  retjaired  for  the  satis- 
facton-  treatuicnt  t>f  i.-hroiiitr  mtddlc-ear  sitppuratitin.  the  (.!hoice 
being  deU-nuiiied  by  tlie  iiatuiv  of  thf  synipttuns  ftinl  appt-aT-ftnces. 
The  fi]*8t  point  to  be  attended  to  is  tJKe  thorough  removal  of 
accumulated  secivtion  and  d^hris,  whu-b  tt*iid  to  pnnimte  Fiippnra- 
tion  and  prevent  the  direct  application  uf  reuiL-dit>  to  the  diseased 
tieauett.  The  middle  ear  may  he  cleansed  in  several  ways.  (1) 
Syring-inf^  throuf^h  the  external  meatus  It)  the  urdinaiy  way.  or  hy 
the  aid  of  a  tube  iutroduL-t-d  tliruugh  the  perfin-ation,  (2)  Intla- 
tion  of  the  middle  ear  either  by  Politzer's  luethod  or  by  means  of 
the  Eustjwhiau  L-atheter,  and  in  some  caseti  by  the  injection  of  Uuid 
remedies  through  the  latter  instrument.  (3)  Aspiration,  with 
•Siegle's  pneumatic  cpcculnm.  {4)  Condensation  of  the  air  in  the 
meatua.     (5)  Dry  cleansinj^.  by  means  of  absorbent  cotton-wool. 

(1)  The  Syringe  is  used  in  the  oi-dinary  way,  but  eppiH-ial  care 
is  necessai-y  in  making  the  iirst  few  injections.  Very  slight  force 
maet  be  employed,  and  if  giddiness  or  pain  be  caused,  the  injec- 
tions must  be  dist-ontinnerl.  When  tlie 'rliselLirge  in  five  fnim 
odour,  pm^  warui  water  will  suffice.  frQin  eight  to  twelve  ounces 
being  need  at  each  sitting,  and  the  injections  being  repeated 
according  to  the  amount  of  secretion.  If  the  latter  be  verj' 
abnndant,  the  ear  should  he  thus  clean8<'d  thi-ce  or  font-  times 
tlaily.  A  little  common  salt  or  sodium  sulphate  (5  per  cent.)  may 
be  ditutolved  in  the  water  with  advantage.  Whenever  the  secretion 
is  offensive,  disinfectants  or  deodorants  shuuhl  be  ailded  to  the 
fluid,  and  of  these  the  most  generally  etfiracinuR  in  larboHe  acid 
(I — 2  per  cent.).  Other  disinfectants  useful  in  the  same  class  of 
cases  are :  pemianganate  of  potasHJum  (a  o  per  cent,  solution) ; 
bijric  m*id  (4  per  ii-nl.J  ;  salicylic  a<.'id  (r^j-  of  a  lU  per  cent,  alco- 
holic solution  to  Jxij.  Aq.),  ond  perchlorlde  of  mercniy  (1 — 2: 
I.OOO).  ThiR  Ijist  must  lie  used  with  cai"»',  owing  to  the  risk 
nttcudant  upon  its  passage  into  thf  pharyn.x.  i't>lit/.er  states  liiut 
when  the  discharge  is  profuse,  ubslinate,  and  bleunorrlucic  in 
character,  ven,'  good  results  may  hi-  obtained  by  adding  four  cr  five 
drops  of  oil  of  turpentine  to  llie  eiglit  ounces  of  water  used  tor 
injection.     Ur.  Kohrcr*  btmugiy  recommends  a  10  per  cent.  s(du- 

•  Lehrhiirh  der  Oirettbgilhuntle,  S,  141.     See  also  a  jiaper  by  Dr.  I)a\Icii.  of 
rltew  York,  .(rviiiv*  of  Otology,  vol    xic,  ji.  ij. 
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tioii  of  peroxide  of  hydmjifen  as  nn  nutiseptic.  Bpfore  lumg  it.  the 
meatus  it*  to  ht-  thomughly  cleaiiiwd  and  dried  with  alienrbput  wool. 
The  patieiit't-  hewl.  Avith  Iht-  afleL-te<l  side  uppf^nnost,  is  then  mwle 
to  rest  on  a  pillow,  and  the  suliitioii  is  jiutiivd  into  the  ear  niid 
allowed  to  renialu  for  a  few^  minute«.  It  is  then  remOTod  and 
more  Quid  is  ]K)Uivd  in ;  this  proc«>ss  is  repeatt*d  until  the  solution 
when  withdrawn  appears  clear.  The  meatus  is  tht-n  driwl  and 
j)lnggi»d   vnth   cofton-wool. 

Kenioval  of  accinnulated  aecri-tion  front  tlie  mastoid  oells  b 
attended  with  gr»*at  diffirnlty.  If  tliere  be  reason  to  suspect  that 
tliese  pail.s  art'  iillfd  with  inspissatfd  matter,  warm  water  »lu>uld 
be  poured  into  the  ear  while  the  patient  is  tying  on  his  side,  vnth 
hiA  head  on  a  pillnw,  and  his  fai^e  dirert^d  upwards.  When  the 
heaU  U  in  thi:*  position  the  Huid  tetuts  tu  pai««>  towards  the  mastoid 
colls  anri  to  soften  the  inspissated  contents.  After  this  method  has 
been  pi-actised  several  times,  tVetid  caseous  masses  will  sometimes 
come  away  uith  the  water  used  for  syringing?;  ami  in  all  c-anes, 
after  the  ear  has  been  cleansed  by  means  of  fluid  applications,  the 
head  should  he  inclinefl  to  that  side,  and  the  meatus  thoron(j[hly 
dried  with  pieces  of  absorlient  cottoii-wool  attached  to  a  irotton 
holder,  or  intrtwluced  with  suitable  forceps. 

If  the  pertbration  be  very  small,  syringing  in  the  ordiuarj-  way 
will  prtKlure  little,  if  any,  effect  upon  accumulated  niassBB  of  secre- 
tion, esipecially  if  these  be  situated  In  the  upper  part  of  tlie 
tympanic  ca\ity,  or  in  the  mastoid  cells.  For  such  cases  it  ia 
necessary  to  employ  a  hrmpanir  tube  which  directs  the  stream  at 
a  right  angle  to  the  inealiw.  Before  using  the  irrigator,  tie 
meatus  should  lie  thoroughly  cleansed  bj-  syringing,  and  it  is  weil 
afterwainle  to  i-ender  the  membrana  tympani  and  neighbouring 
parts  Icas  sensitive  by  the  instillation  of  a  few  drops  of  a  warm 
10 — 20  per  cent,  solution  of  cocaine.  The  instrument*  which  1 
use  (Fig.  D8)  consists  of  a  tapering  silver  tube  seven  and  a-hatf 
inches  long,  with  a  small  apeHui^  in  its  side  close  to  the  extremity 
of  its  lesser  end.  The  larger  end  is  connected  by  a  piece  of  india- 
ndilwr  tubing  with  a  pipe  which  passes  through  a  hole  in  the  oork. 
almost  to  the  bottom  of  the  bottle  whirh  holds  the  solution  to  bfl 
injected,  'lliruugh  another  hole  in  the  cork  passi'S  a  pi[>e,  one  end 
of  which  is  above  the  fluid  in  the  bottle,  and  connected  to  its  other 

*  Tlic  iDBlniment  n«jr  be  obtnined  Trom  Meexm.  Mnjer  &  UeltscTt  71.  Great 
Poitlnnd  Slreet.  Londor,  W. 
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end  is  a  pieoe  of  inrlia-rubber  tubingr  fitted  with  a  month-piece. 
With  this  nppai-atus,  the  attic  nnd  entirp  cavitj-^  nf  the  tympanum 
■  can  be  irrigated,  and  the  force  of  the  stream  regulated  by  the 
expiratory  effort  employed.  Most  of  the  tympanic  syriiip** 
hitherto  in  nue  are  too  large  to  pas&  through  a  small  perforation, 
and  they  require  an  asaist&ut  to  work  them,  as  the  surgeon's 
hands  are  occupied  in  hoWing  the  syringe  and  keeping  the 
speculum    in    its   proper   position. 

In  order  to  introduce  the  irrigator,  the  ear  is  illuminated  with 
thf  forehead-mirror,  and  a  speculum  is  passed  into  the  meatus  and 


Fig.  WI. 
Thk  AtrTH«'»''(  Tv«p*?ttr  Ihhiu^tiiil 

>t  in  position  with  the  left  Itantl  The  tube,  taken  in  rhe  nght 
hand,  U  pa»Hed  carefully  tlirmigh  the  perforation,  aud  kept  in 
position  by  resting  tin,'  hand  againwt  (he  palifutV  head.  Whilst 
the  wat«r  or  solution  is  being  injected  the  tube  is  turned  from 
time  to  time,  so  an  to  direct  the  cui-rent  towanls  various  parts  of 
the  cavity,  if  mo  unamifortable  sensations  be  produced,  the  irri- 
gation is  to  be  continued  as  long  as  any  fragments  of  inspissatod 
secretion  come  away.  As  a  niattti'  (»f  couree,  the  greatest  caiv  and 
gentlenee»  are  reipiinite  in  carn,'ing  out  this  treatment.  The  fluid 
bhimld  1h*  injected  very  gently  at  (irst,  arid  the  force  should  then 
be  gradually  increased.  Plain  water  may  be  employed  in  this 
manner ;  but  the  addition  of  bicarbonate  of  aodiuni  (gr.  ir.  to 
5j.)  will  increase  its  efiicaoy. 

(2)  Inflation  of  the  Middle  Ear,  by  Politjier's  method,  has  the 
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eflprt  of  forrinj;  out  Huid  spcret.inn  fnmi  tihe  tympatuini  laUf  the 
extonml  uii.-atHS.  and  is  of  much  value  as  a  means  of  tivatineiit  in 
conjunction  with  .syrintfin^.  The  meatvis  slioiiUl  first  be  syringed, 
and  then  a  Pdlitzcr's  Intiatiun  t^iven.  after  which  some  of  the  pas 
which  was  in  the  tjniipannm  will  bo  found  fort^  out  of  that 
O&vity.  The  ear  should  then  he  again  syringed  and  another 
Politzers  infliificm  ij;iven.  and  tln-jie  processes*  i-epeat^d  alttrnately 
until  tliu  water  whii'h  Hows  fi-om  the  meatus  ie  free  fn>m  pus 
or  mucus.  The  Rnstachian  catheter  ninst  be  8ubHtitnt4*d  for 
Polifczers  nu-lhnd  when  the  tul>e  is  lilocked  up  by  swelling  and 
secretion,  and  when  the  cavity  is  lilletl  with  granulations  and 
exudation  prodncrts.  Under  such  circnmBtancea,  tJie  dirwrt  current 
of  air  Is  nioit*  t-tficaciousi  than  Politzer's  metho<l. 

The  KnsTachian  catheter  may  also  be  used  for  the  injection  of 
Quids  into  the  middle  ear.  A  lar^»  catheter  should  be  eelected. 
and  its  beak  should  be  inserted  as  far  as  possible  into  the 
pharyngeal  orifice.  The  fluid  in  injected  by  means  of  a  syringe, 
the  nozzle  of  which  fit;*  into  the  outer  extremity  of  the  catheter. 
Weak  solutiona  nf  common  salt  (j  per  cent.)  or  of  boric  acid 
(3  per  cent.)  are  suitable 'for  tins  ptirpose.  The  air-douche  should 
l)e  employefl  both  befon^  and  after  the  injection  of  fluids.  Air 
pairing  through  the  Ku^tachian  tube  act«  especially  upon  the 
anterior  part  of  the  tympanic  cavity  ;  but  has  little  inHuence  apttn 
secretion  contained  in  the  posterior  recessw  an<l  in  the  nia.*toid  cells. 
To  cleanee  these  latter  parts.  Politzor's  method  requires  to  be  aup- 
plenieiited  by  the  nse  nf  the  tympanic  irrigator  as  above  described. 

When  the  perfuratiun  iii  very  small,  thoitiugh  cleansing  of  the 
cavity  by  any  of  these  methods  may  be  fonnd  impossible,  and  it 
will  then  lie  netvitsary  to  enlarge  the  jjerforation  or  to  make  a 
second  opening.  An  incision  h  likewise  indicatefl  when  the 
perforati*in  beromeB  prematurely  cUised,  in  which  case  symptom* 
due  t^)  the  n*teiition  of  the  discharge  are  apt  to  su[K>rvene.  A 
slight  enlargement  of  the  opening  will  enable  a  tube  to  ix- 
intniductHl  and  facilitat4>  the  eKcajH*  of  secretion. 

Tlie  o[)eration  is  eas^ily  performed  with  the  paracentesis  needle, 
llie  inci^it>n  t*hould  not  exceed  an  eighth  of  an  inch  in  length,  anil 
should  l>e  carricil  through  any  pivijecting  portion  of  the  membrane. 
A  few  drops  of  a  warm  20  per  cent,  solution  of  cocaine  should  be 
pivviou!*ly  instilled  into  the  meatus,  atui  allowed  to  remain  there 
for  several  minute^.     (S^e  page  139.) 
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It  is  sometimes  desirable  to  makt>  a  second  opening  In  the  iym- 
panic  membrane ;  the  iiidicationt*  for  this  opoi-ation  aru  as  follows : — 

(L)  In  fases  of  ihrforat ion  of  ShrapnelV*  nietiibnine,  when  there 
are  signs  uf  accuniulatiou  of  aerretiou  on  the  floor  of  the  tyin- 
panuro.  the  lower  part  of  the  membrane  being  yellowish,  and 
bulged  out. 

(ii.)  When  tJie  »ame  appearances  are  noticed  in  an}-  other 
pctflioD  of  the  membrane,,  at  a  distance  from  the  pertbratiun,  and 

acoouipaoi.fi  by  ofV-recurring  severe  pain,  and  symptoms  of 

stitutiMual  distiirbauoe.  A  second  opening  not  only  facilitates 
the  escape  of  secretion,  but  it  permits  the  introduction  of  tubes 
through  which  fluids  can  be  injected  into  the  cavity.  Warm 
alcobulic  solution;;  of  boric  nt:id  and  pen;hIoride  of  mercurv*  may 
be  used  in  this  manner,  and  I'olitzer  states  that  very  good  effiwts 
Dur  be  obtained  from  a  waterj'  solution  of  the  latter  drug 
(1  :  lOOO)  in  cases  in  which  the  alcohol  sets  up  irritation. 

A  much  more  i*even^  kind  of  operation  is  i*econmit^iuled  for 
cues  in  which  tiie  t}nii]>anum  is  broken  up  into  several  irivgiitar 
■pKve  by  polyjwu*  gniM*ths.  anrl  rvniedies  fail  lo  InHuence  the 
oonrsv  of  the  suppuration.  Tlic  ]jet>t  plan  to  be  pursued  is  to 
moove  the  remaius  of  the  membrane,  together  with  tlie  malleus 
■nd  incus,  thus  converting  the  tiTnpanuni  intti  a  cavitj'  with 
mooth  walls,  when  the  itnppuration  can  be  more  easily  dealt 
with.  Itepeated  removals  c»f  portions  of  the  membrane  are 
noetasaty.  in  consequence  of  the  tendency  to  new  grfiwth. 
i^ttieer  recommends  this  operafi<m  in  cases  in  which  tlie 
nnn&ina  of  the  peribrated  merabraue  are  covered  with  polypous 
excrewcencc.-i.  and  sepai*ated  alwve.  while  the  malleus  is  |>art.lv 
detached  and  very  movable.  iT>ugli  ami  scparot-ed  ftvni  the  incus. 
Beside!!  raking  away  the  remains  of  the  membrane,  it  is  net^ssary 
to  dividt<  the  tensor  tendon,  and  to  cut  through  the  long  process 
of  tht'  incii*. 

When  ubfittnate  suppuration  is  connected  witli  caries  of  the 
bead  of  the  malleus,  Hchwartxe  reconmiends  excision  of  the 
remains  of  the  membmne  and  Ixnie.  The  etfect  upon  the  sup- 
paration  ie  generally  favourable :  but  the  hearing-power  is  not 
much  ini])roved.  Bemnval  of  the  remainder  of  the  membrane 
hm  been  pr*jposed  in  cases  of  perforation  of  ShrapneU's  mem- 
bmne, attended  with  very  obstinate  suppuration  ;  but  such 
caaea  can  generally  be  cured  by  antiseptic  injections  introduced 
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ttfak  am  before  described,  with,  if  uecrssan*. 

t     pwing   in   an    upward   dJivrtion.  and  the 

aod  maaaes  of  epidermu.     Fur  both  iiwst 

Mueathetic  is  required. 

Specolom   may  be   used   to   withdraw 

Tfra   rhe    tympanum  in   cases  in  which  the 

LBtjwnneable,  aud  when  the  recefi«ie&  uf  ttie 

tliiids  which  are  not  removed  by  any  of 

tf  lir  in  the  Meatru.— 'Xliis  is  effected  by 
.  which  consists  of  an  india-rubber  bag, 
A  oirP»>«haped  noK/Je,  which  is  inserted  into  the 
ihm  ha^  is  eompret»sed,  the  air  16  driven  through 
ihe  tympanum  and  thence  into  the  Enrtarhian 
mtik.  it  more  or  less  fiuid  M-crt*tiun.  'llie  current 
aatt^mnc  portion  of  the  cAvity  and  thf  tulx?.  l^iis 
that  secretion  has  been  principally  used  for 
«Cinies  causes  giddiness,  and  may  be  followed 
cee. 
MHlilod  has  been  often  employed  it  cannot  be 
wmm  with  the  greatest  care,  mischief  is  liable  to 
-«•.  M(*reover,  not  only  does  it  iwssess  no 
iwr  means  of  remonng  discharge  from  the 
oAib  the  positive  disadvantagH  of  forcing  pus 
^(uat  instead  of  efifx:ting  its  t-oniplfte  rfniitval. 
in  the  meinbraim  tyinpaiii  is  ^niall.  the 
is  obviously  gi-eater  than  the  outlet,  and, 
'4f!|^t  by  the  iiu/.Kle  of  the  syringe,  the  fluid 
,^  by  the  Eustachian  tube  is  furi-ed  into  the 
vKtc,  and  by  this  means  the  mischief  which 
W  increased. 

Heansing  may  to  some  extent  be  performed 

'.<tou-w()ol.  introduced  on  a  holder  or  probe. 

\'*wps  (Fig.  99).    lliis  method  is  applicable  to 

, ,  .^A?Aut  gyniptoms  are  produced  by  syringing, 

!AiL,'e   is   watity   and    not    offensive.      It    is 

r^'Ugh  cleansing    of  the    middle   ear,   aud 

"vt  the  removal  of  iiippissated  matter  from 

u-    *."avity.      Cleansing    with    ct>tton-wool 

^  4  supplement  to  tluid  injections. 
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Antiteptic  and  Attriugent  Applicationi. — The  methods  above 
deecribwl  aiv  seldom  sufficient  t«  check  the  suppuration,  and  to 
indaoe  a  healthy  condition  of  the  t\Tiipanic  nnicoua  nienibroiie. 
In  most  cajies  it  is  uecessary  to  have  reuourst''  to  i-eniedies 
poesHtsing^  antiseptic  and  astringent  properties.  Dr.  Rohi-er  has 
shown  that  the  tiretid  character  of  the  disrharges  in  middle-ear 
suppui-ation  i^  prol>a}>Iy  due  to  the  pivsence  of  wrtain  forma  of 
bact<?ria,  and  there  is  therefore  a  rational  basis  for  the  use  of 
»itis«pticR.  Owing,  howe\*er,  to  the  poeition  and  tht^  peculiarly 
complicated  stnictun'  of  the  middle  ear.  it  is  inipoe^ible  to  apply 
uitiseptici-  to  every  poHion  of  it.  Still,  experience  shows  that  the 
best  reaults  ai-e  obtained  from  the  use  of  remedies  of  that  cltaF- 
meter,  and  especially   from    boric  acid,  which   was  iirst  recom- 


Kio.  09. 

Wedded  by  Dr.  Bezold*  of  Munich,  in  1879.  It  may  he 
employed  either  in  solution,  or  as  a  hue  powder,  the  latter  bi'ing 
the  more  efficaciouR.  It  is  applied  in  the  following  manner : — 
Hie  nieatiiH  and  tynipaniiiu  are  cleanned  frtmi  secretion  by 
syrijiging  with  warm  water,  and  inflntiitg  by  Politicer'a  method 
alternately  as  previougly  described  (page  40(3),  and  then  carefully 
dried  by  means  of  abwirbent  cotton -wool.  The  Kiric  acid, 
reduced  to  a  vcit  flne  powder,  is  then  blown  into  the  meatus,  by 
meane  of  an  insuffiator  (Fig.  79,  p.  254),  or  with  a  glass  tnbe  or 
portion  of  a  qnill.  and  a  plug  of  cotton-wool  is  Hnally  intix»dnced 
into  the  nieatujf.  I  have  long  rUwrarded  the  wool-holder?  in  general 
a«e.  which  are  roughened  in  order  to  allow  liie  wool  to  be  more 
fimdy  attached.     This  i-onghening  is  unnecessary,  and,  moreover, 

'  For  an  accoact  ot  Bczold's  mon  recent  «xperlance  of  this  treAtment,  nee 
JrvAi'rM  «/  Otplagy,  Tol,  xvll,  p.  77. 
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piiasesBes  thi*  disadvantage  of  pi*evfntin^  the  wool,  when  done 
with,  troni    bi^iiig  easily  remo^'ed.      I  euipluy  a  plain  strai|?ht 
piece  ol*  silver  wire  almut  five  inches  Umjf,  and  attai-h  the  wixtl  in 
tilt'  following  maimer  after  it  has  Iwen  teased  nui.     First  plan? 
the  end  of  the  pi-obe  abont  the  lougitndiu&l  centre  of  the  piece 
of  wool,  then  hold  the  proximal   end  of  the  wool   to  the  probe 
with  the  right  liand.  whilst  the  probe  is  lieing  twisted,  aud  the 
wool  pi^essed  against  the  probe  between  the  finger  and  tiiutnb  of 
the  lett  hflTnl.     It  will  then   l>e  found  to  }ie  finnly  attarhe<l  to  the 
probe,  and  yet  can  be  readily  Mlipp*"*!  off.     'Hie  object  of  placing' 
the  end  of  the  probe  iu  the  longitudinal  centre  of  the  wool  is  to 
ensnre  the  distal  half  nf  the  wool  l>eing  soft  hy  not  being  sup- 
portwl  by  the  pr«jbe  iu  its  centre. 

The  frequency  with  which  the  powder  shonld  be  naed  depends 
upon  the  amount  of  the  discharge.  If  the  latter  be  copious,  the 
application  must  be  repeated  four  or  five  tiniee  daily.  Improve- 
ment is  iiidi<'ated  by  the  lessening  of  the  secretion,  and  when  this 
is  the  case,  a  repetition  of  the  treatment  every  second,  third,  or 
fuiirth  day  may  he  all  that  is  necessari".  In  favourable  ca&ett. 
the  discharge  ceases  after  a  few  applications;  but  afi  a  general 
rule  the  treatment  has  to  be  continued  for  several  weeks,  or  even 
for  some  nmuths.  'Hie  defnlorant  and  antiseptic  eflects  of  tlie 
powder  are  inci'eaaed  by  the  addition  of  carbolic  acid  (one  drop 
to  lo  grains),  and  when  the  discharge  eonslstt)  of  stringy  mncutt, 
the  addition  of  a  few  drnjM*  of  oil  of  tui-peiitine  will  prove  advan- 
tageous (Politzer).  Powdered  boric  acid  occasionally  CAuses 
irritation,  in  which  case  a  warm  saturated  solution  should  In- 
poured  into  the  ear  several  timeg  a  day,  and  allowed  to  remain 
there  for  several  minutes. 

Wliile  this  livatnienf  is  l>eing  carried  out,  the  secretion  should 
be  ireqaeutly  examined  by  the  microscope,  in  order  to  discover 
whether  any  effect  iw  being  produced  upon  the  di*Vflo|nneul  of 
niicn)-tirgaiii.siiic.  'ITiere  is  reason  lo  lielieve  thai  the  prewnoe  of 
bacteria  is  the  cause  of  the  extension  of  the  morbid  prooesa  to 
the  osseous  walls  and  intraci-anial  structitrcR,  and  that  nntifieptic 
treatment  is  the  Wst  means  of  preventing  such  ixmiplications. 
If  no  decided  imprrnement  take  place  after  the  boric  acid  powder 
has  been  used  for  some  weekR.  a  solution  of  the  same  drug  in 
alcohol  and  water  (Acid.  Boric,  i^iiss. ;  Sp.  Vin.  Ueci.,  A<j.  Deslill. 
oa.  5j0.  as  ix'commended  by  LOwenberg,  will  sometimes  produce 
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a  good  fifcct.  Lowenberg's  opinion*  is  to  the  eft'ect  That  this 
solution  often  proves  nioiv  efficacioits  than  the  pow<ler,  inasniuf^h 
as  it  comes  into  contact  witli  ihe  whole  expanse  of  the  mucous 
membrane,  whereas  the  powHer  fails  to  reach  the  many  receRses  of 
ihe  cavity.  If  ^auulationa  or  poh-pi  exist  in  the  tymjMinuni  or 
meatofi.  they  mti»t  tirat  be  attended  tu  hi  the  manner  to  be 
shortly  di-sscribed.  There  are  some  eases  in  vvhich  the  application 
of  l>oric  acid  Beems  to  have  little,  if  any  effW-t,  in  t^he<'.king  the 
suppuration.  (1)  In  tuWrcular  di^asc.  in  which  it  may  be 
pre-snnied  tliat  the  Ixinc  acid  fails  to  pivveiit  the  ileveIo])inent  of 
the  ba<nlli.  (2)  When  the  perforation  in  ven,*  minute  :  in  such  a 
case  it  ia  deairable  sliglitly  to  enlarge  the  opening.  (3)  When 
the  perforation  it*  situated  in  ShrapneH's  membrane,  a  saturated 
solution,  introduced  thiuugh  the  intra-tympanin  tnlw,  is  likely  to 
prove  more  efBcacions  than  the  powder.  (4)  llie  exietenw  of 
carious  or  necrotic  fragments  of  bone  will  niatntaiu  the  guppura- 
lion.  and  neutralise  the  effects  of  the  boric  acid. 

Other  antiseptic  remedies  may  he  aulwtituted  if  the  treatment. 
by  boric  acid  prove  unsuccessful.  C'irl>olic  acid  may  be  used  in 
variouft  form?,  e.ij..  I  :  10  of  i;lyeerine  nr  olive  oil.  of  which  a  few 
drops  may  be  pla<:ed  in  the  ear.  If  pain  be  caused,  a  weaker 
eolntion  should  be  tried,  e.'j.,  1  :  15  of  rectified  epirit,  and  a  like- 
quantity  « if  water:  \'t — 20  drups  to  be  warmed  and  instilled  into 
the  ear.  Much  imlalion  ia,  however,  stanetimes  cau&ed  by 
carbolic  acid.  Iodoform  is  mucli  employed  by  some  surgeons, 
and  is  verj-  highly  spoken  of  by  Jlr.  Borr,  of  Glasgow.  He 
n-commendi)  that  half  a  drachm  Ix'  added  to  an  ounce  of  spirit 
of  wine,  m  which  it  is  partly  dissolved  ami  portly  tsuHpen<lMd. 
After  the  mixture  has  been  Wfll  i^haken.  (ilVeen  drops  are  poured 
into  tlic  ear,  and  alh»we<l  tn  remain  fnr  fifteen  minutes,  after 
which  the  ear  is  dried  with  eutlun-wool.  Some  of  the  spirit 
evaporates,  and  leaves  a  coating  of  iodofomi  on  the  diseasefl 
sxirfacc.  Dr.  Harr  slates  that  a  few  ajipHcations  of  Ihis  remedy 
have  cured  cases  in  which  otlier  treatment,  persevered  with  for 
a  whole  year,  had  proved  n&eless.  It  ia  especially  suitable  for 
cases  of  perforation  of  Shrapnell's  membrane,  and  is  most 
thoroughly  applied  by  means  of  (he  tympanic  tube.  The 
disagreeable  odour  of  the  di*ug  may  be  marked  by  the  addition 
of  a  little  tincture  of  Tonquin  beans  to  the  spirituous  solution. 

•  Quoted  bv  Koapp.  Anhirfs  of  OtoU<^,  vol.  x\.  p,  2i3. 


or  of  one  grain  uf  L-ournarin  t«  fifty  of  the  powdi»rMl  iodoform. 
The  objection  to  this  treatment,  if  long  continued,  is  that  the 
iodoform  in  llftble  to  collect  in  the  recesse«  of  the  tj'iiipannm.  and 
remain  tlietv,  as  it  is  only  spanngly  soluble  in  wal4T,  and  there- 
foi'e  does  not  become  dissolved  and  absorbed.  loiiot  is  another 
remedy  of  the  same  class;  Politzer  stAtes  that  he  has  obtained 
veiy  good  reaultf*  from  an  aleaholie  t't>liition  (1  :  20).  Stiliaflic 
ai-itl  is  retrom mended  by  Uui-ckhardt-Meriau ;  it  may  be  used 
■either  in  an  alcoholic  (2 — 5  per  cent.)  or  an  a(|ueous  solution 
(I  :  200).  More  or  less  irritation  is  apt  (o  ensuf  when  a  strung 
solution  is  employed.  A  i-onibiuation  of  salicylic  and  boric  acids 
(I  to  10— lo)  is  HometiTnes  more  efficacious  than  either  used 
separately.  PerchloritU  of  memtrif  i«  another  valuable  antiseptic 
remedy  and  powerful  germicide.  It  may  be  used  in  au  aqueons 
solution  (1  :  1000),  of  which  15 — 20  draps  are  to  be  instillwl 
into  the  ear.  A  solurion  of  similar  strength,  hut  madn  with 
■ftjual  parts  of  water  and  rectiiied  spirit,  is  gcnei-ally  more  cflica- 
■eiouit,  but  it  is  apt  to  cause  irritation.  If  no  improvement  be 
noticed  after  a  fortniglit's  use  of  the  perchloride,  some  iithtr  form 
of  treatment  should  lie  adopted,  ami  the  same  rule  holds  good 
with  regard  lo  the  other  renie^lies  previously  mentioned.  It  is 
necessary  to  be  provided  with  a  somewhat  long  list  of  remeilial 
measures,  inasmuch  as  the  treatment  which  has  proved  successful 
in  one  case  may  be  found  almost  useless  in  another.  Uohrer 
atTOUgly  recommends  a  10  per  cent,  solution  of  jvroceide  of 
hydrwjsn  to  be  poiiiwl  into  the  ear,  and  allowed  to  remain  for 
some  minutes.  Dv.  liraiideift,*  of  Xfw  York,  stales  that  he  has 
found  instillations  of  iioro*jhjcer{ik  (a  10 — 50  per  cent,  solution) 
ver\'  useful  in  cases  of  otorrhu-a.  While  the  fluid  is  still  in  the 
meatus,  he  iiiHates  the  tympanum  tln-ough  the  catheter,  so  that 
the  air  passes  thixiufih  the  column  uf  fluid.  To  complete  the 
list  of  antiseptics  use*!  and  recommended  for  the  treatment  of 
chronic  middlcH'ar  supjuiration,  it  is  neccssan,'  to  mention  resorrin 
(a  t  per  cent,  spirituous  or  aqueous  solution):  Ihjmol  (1  :  100); 
finely  powdered  (doubly  sublimed)  calomel  by  insnfflatiun  ;t 
yrKX  in  solution,  either  alone  or  combineil  with  5  per  (vnt.  of 
llicylic  acid;  ami  j>prmaiiganate  of  potassium  {\  :  lOUO). 
If  treatment  by  boric  acid  and  and  other  antiseptics  prove 

'  Arrhim  t\f  Otcloffjf,  vol.  xUl.  p.  19. 

t  See  a  paper  b/  Dr. Goiuteia,  of  Brealan,  ArtMrat  ef  Otoleg]/,  vol.  xUL  p.  3S4. 
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unavailing,  other  remedies  nuist  ha  tried.  Caustics  are  often 
useful  in  obstinat**  cases,  with  extensive  destruction  of  the  t\Tn- 
panic  membrane,  muct»-purnlent  secretion,  and  relaxation  and 
swelling  of  the  mucous  lining.  Chromic  arid-  in  solntion  (5  to 
15  grains  to  the  ounce)  is  very  useful ;  or  a  stnw^  solution  of 
nitrate  of  silver  (20  to  60  grains  to  the  onnce)  may  be  employed 
instead;  but  the  latter  must  be  used  with  certain  pi*ecautions. 
The  meatHs  in  both  cAses  must  fii-st  be  cleansed,  and  (hoi-oughly 
dried.  When  nitrate  of  silver  is  n»*ed  it  is  well  to  have  a  warm 
weak  solution  of  common  salt  at  hand.  From  5  to  10  drops 
of  the  CAUstic  solution,  wanned,  are  dropped  into  the  ear  from 
a  glass  pipette,  the  patient  lying  down  and  with  the  affected  ear 
directed  upwards.  ITie  caustic  may  be  allowed  to  remain  for 
three  or  four  minutes,  after  which  water  or  the  saline  sobition 
should  lie  injected  ;  bnt  recourse  must  Ije  had  lo  this  treatment 
immediately,  if  severe  burning  pain  lie  e.xp«rieiiced.  The  relief 
is  generally  immediate,  but  should  the  pain  continue  after  the 
application  of  nitrate  of  silver,  the  ear  should  I>e  syiingeH  out 
Tvith  a  Meak  solution  o^f  iodide  of  potassium.  ITie  meatus  aliould 
then  be  carefully  dried  and  plugged  with  cotton-wool. 

Thp  immediate  rfsulr  of  the  application  of  nitrate  of  silver  is 
the  formation  of  a  whit**  pellicle,  which  is  sooner  or  later  thi-own  off, 
exposing  the  red  mucous  membrane.  In  most  caaes,  it  will  suffice 
to  repeat  the  treatment  even,-  .second  day  until  seven  or  eight 
applications  have  been  madi*.  In  wisea  in  which  the  granulations 
aiv  large  and  soft,  and  bleed  freely  wheii  touched  with  »  pi-obe 
and  when  water  is  injected  into  the  meatus,  it  is  best  to  apply  a 
saturale<I  solution  of  chromic  acid  on  a  carrier  (Fig.  82,  page  257). 
When  solid  nitrate  of  silver  is  use*!,  the  caustic  is  i'txsv^  in  a 
portwlain  crucible  and  the  probe  dipped  into  it.  In  touching  the 
granulations,  care  must  bt?  taken  to  obtain  a  gooil  view  of  the 
wall  of  the  tympanum  and  of  the  remains  of  the  membraua 
tympani.  It  will  sometimes  !>e  found  that  u  small  nicer  exists  in 
tlie  deep  part  of  the  cavity,  and  (hat  a  few  applications  of  llm 
solid  caustic  will  pi-oduce  cicatrisation.  To  prevent  excessive 
action,  water  or  the  saline  solution  should  be  injected,  as 
before. 

For  cases  similar  to  tiiose  just  described,  the  appliiatiou  nf 
rectified  spirit  of  wine  sometimes  prf>ves  veiy  advantageous.  It 
is  said  to  act  by  withdrawing  water  from  the  graiuilations.     The 
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ondiliitMl  spirit  is  apt  to  caiiM*  aevere  paiu  and  irritation,  and 
tbnvforv  it  elwuld  at  first  he  diluted  with  an  eqna)  qnantitr  of 
wtf^r.     About   15  to  20  dr^ips  of  this  mixture  are  warmed  and 
poared  into  the  nieattiis.  and  allowed  to  n>n)ain  tor  atx>ut  a  quarter 
t3f  an  hoar.      Tlif  fluid    is  then  removed  and  the  ear  carefnUy 
<irted.     The  application  may  be  made  ilaily.  or  everj'  other  day. 
the  »tren^h  of  the  mixture  IttMn^r  gradually  incppose*!.  if  little  nr 
no  poiu  be  experiencerl.     f^sisening  of  secretion  and  a  paler  tingt> 
wf  the  muooud  membrane  are  indications  that  the  alcohol  h  prch 
dociuir  a  beneficial  effect.     An  holds  good  with  regard  t<i  all  other 
■Plktication^  lu  the  tympanic  cavity,  if  the  alcohol  cause  pun, 
W«ii«che,   giddiness,  or  other  uncomfortable  sensations,   it«  nse 
wmat  he  di:4>3ntinued.     It  often  ocTt*  ver\'  satittfactorilv.  and  has 
tbie  ailvaiitage.  that  under  proper  precautions  the  patient  or  his 
friendB  may  be  intrusted  with  ite  nse. 

Aslriagentft  constitute  a  class  of  remedies  which  at  one  time 

-«v«v  ^-enr  generally   utsed  in  the  treatment  of  otorrhrta ;  their 

«Beacy  is  far  inferior  to  that  of  boric  acid  and  other  anti^ptjcs. 

TkMe  stiU  occasionally  employed  are  sulphate  of  zinc,  salpho- 

Gtvbub^   of  Kiuc.  acetate  of   lead,  acetate   of  zinc.    ainm.   and 

[■ttn^trtm*-*  of  copper ;  they  are  applied  either  in  solution  or  in  tiie 

pftnK  of  fine  powders.     Pain  in  the  ear.  or  any  other  Bjinptom 

[%idt(»brr  of  an  acute  process.  contra-indJcates  their  employment, 

'awl  aH  of  them  are  liable  to  the  objection  that  they  form  insoluble 

albujniiiake6  with  the  secretions  in  the  tympanum.      Alnm  is. 

,     '  the  iu<>si  efiicai^ious  ;  but  it  should  Ix-  retfer\-e<l  for  cases 

i-erforation,  and  should  not  W  tried  until  btjric  acid  hait 

botfu  need  without  avail.     Its  use  mu^  not  he  intrusted  to  tile    i 

■..r  the  |H>wder  is  apt  to  form  a  solid  ping  in  the  deep 
j^_        !h*'  lueniiis  and  thus  to  prevent  the  escape  of  secretion.    ' 
U  i»  »!***  li»We  to  irritate  the  iutegnment   of  the  auditory  caiud.   I 
31^  tu  i.mU6e  nuu-h  p*in  and  even  intlammatttin.  which  cannot,  fail    ' 
*0  (^jt"»»'*t»f  *^  original   disea.se.      When   u&kI,  only  a  small 
.|Hffirt\-   WttSt   K»   insufflated,    and    any   of   the   powder  which 
^K  '-•  **t'"  "f   the  nu-ntu$  shoiUd  be  removed  with   a 

.. ,.       .         "-^      ''"'"*  application  may  be  repeated  when  tJie 
■\  the  nlum  appt-ara  moist:  careful  syringing  and 
,*twiirw*x.l  should  pret*e<le  each  insufflation.     If  no 
^^  ..:.  .^.  ..l.taiin-d  after  six  or  eight  apptioations,  some 

■inent  n)usr   be  ml*'pted.     Acetate  of  lead 
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(^T.  iv.— ^.)  h  occttsiouaUy  serviceabk*,  aiiil  is  the  least  irritating 
of  this  class  of  rfmwlies.  Frnni  13  to  20  flrope  of  this  soUitinii 
are  made  warm  and  iiiritillpfl  int4^  the  menlns,  t]w  patifiit'i^  h^ad 
being  kept,  in  a  hurizoiital  p(»sitiim.  The  t^ulutlon  Is  an«iwv<l  to 
remain  for  abont  ten  minutes,  and  then  removed,  and  tht'  appli- 
cation is  to  lie  repeated  daily  or  every  other  day.  Preparations  of 
lead  thns  applied  causi*  tlie  nuL<;<.)ns  nieinhiiHie  i>f  the  tvnipaniim 
to  assume  a  <lark-g!vy  L-olour,  and  thus  ]na.-ik  its  n-al  i-ondititm. 
In  some  cases  the  dijicharj^e  hec«me«  decidedly  black  or  blackish, 
the  chanf^t*  Ix-ing-  duo  to  the  fnrnialion  of  the  etulpliide  of  lead, 
and  indicating  decomp4teitif>n  of  the  (-eeretion.  UudLT  such 
drcumstanues,  treatment  by  means  of  antiseptic;  remedies  shonld 
at  ouce  be  adopted.  Tlie  piTparations  of  zinc  anil  copper  aiv  of 
comparatively  little  value  in  the  treatment  of  chronic  middle-ear 
suppuration.  If  used,  they  are  applied  in  the  form  f>f  solutions 
of  the  ttulphate  {"gr.  ii. — iv.  to  Jj-)  i"  *he  same  manner  as  the 
aoottttc  of  lead.  Dr.  Knapp*  reconinicnds  the  ^ulplio-L'arlKjIate 
of  y-inc,  1  or  2  parts  to  50  part«  of  alcohol  and  bi)  paits  of 
water. 

When  a  lar^  perforation  exists  and  also  iu  i*ases  of  otorrhopa 
with  only  a  scanty  diwharj^'e,  L'rltantschitscht  ivconinieiids  the 
employment  of  gelatin  bougies,  cuntiiiuiug  such  astringents  as 
acetate  of  lewl.  tannin,  sulphate  of  copper,  i^ulphate  of  zinc.  etc. 
He  prefers  the.se  to  Sdlutiouf-.  but  re8tril•t^  their  employment  to 
the  classes  of  cases  alxjve  nientionetl.  Whene^*e^  the  secrption  is 
profuse,  it  is  undesirable  to  create  any  olwtacles  to  itd  frep  escape. 
Urlwntechitsch  repoi-ts  very  good  results  from  mercurial  prepam- 
tions  thuii  ap]ilied.  He  uses  thin  tablets,  which  can  be  cut  into 
fijie  stnps,  and  then  passed  through  small  perforations  in  the 
tympanic  membrane. 

Of  all  the  metlKuds  of  IreatinenI  which  have  just  been  He- 
scribed,  thai  by  boric  acid  will  be  found  to  be  more  generally 
suitable  and  snrce«sfnl  than  any  other.  If.  however,  after  a 
tlior*)Ugli  trial,  continued  for  live  ur  six  «'eeky,  little  nr  no  im- 
provement result,  another  remedy  should  be  tricfl.  and  the  choice 
will  usually  lie  between  occnsional  npplicatiuns  of  a  .-olutirm  of 
chromic  acid  or  nitrate  of  silver  (either  in  subetance  or  eolutioji). 
and  daily  Ireatraeut  by   rectified  spirit  of  wine  (either  alone  or 

*  ArfiirrS)/  Otiili'rjg,  Tol.  xf.  p.  222. 
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conibiiK'd  with  boric  acid).  It  xs  oft«n  uecess&ri'  to  try  several 
remedies  in  siirceiwion  until  a  satisfactair  result  w  obtained ;  aud 
in  Bcinif  cases  siiccesB  is  achieveil  only  by  a  combination  of 
remedies.  Thus  after  boric  acid  and  caustics  have  failed  when 
separately  employwl.  a  cure  wll  result  from  insufflationii  of  the 
fonner  drug  after  application  of  the  nitrate  of  silver. 

In  all  cases  of  clu-ouie  middle-ear  suppuration,  the  f>reati^t 
importance  must  be  attached  to  ttonatitutional  treatment  and  atten- 
tion  to  ]iy<^enic  measures  of  all  kinds ;  aud  the  condition  of  tlie 
naso-phart'ux  must  be  earefvilly  and  repeatedly  examine<l,  and 
means  adopt.e<l  to  remove  any  abnormal  condition.  It  is  useless 
to  apply  rcmirtlies  to  the  tympanic  cavity,  if  a  chrouir  naao- 
pharj-ngeal  catarrh,  the  poui-co  of  the  aural  complaint,  remiuua 
ujichp<.'.ke<l.  So  likewise  in  cases  of  constitHtional  disease,  e.ff., 
syphilis  or  ecrofula,  \iuleti&  geueral  treatment  be  8upei-adde>d  to  the 
loL-al  measui-es,  a  ^ood  result  can  st^areely  be  ex[MH;)ed.  C-nnditions 
of  general  debility  and  of  aneemia  will  also  require  attention  ;  iron, 
quinine,  nnurittbing  food,  cud-Hver  oil,  fresh  air,  change  of  air  to 
tile  sea-side,  baths,  and  hygienic  measures  of  all  kinds  are  oft*^n 
indispeasable  iw^juncta  to  any  method  of  local  tivatnient. 

In  order  to  complete  thia  deaeription  of  the  treatment  of 
chi'onie  otorrluea,  it  is  neces»aiT  to  refer  to  certain  meaimres 
whereby  the  hearing-power  may  often  be  improved.  These  are  : 
(1)  Inflation  of  the  middle  ear;  (2)  rarefaction  of  air  in  the 
meatus ;  (3)  the  orhiptation  of  an  artificial  tympanic  membrane ; 
(4)  opt-rations  of  various  kinds.  Of  these  only  the  two  first  will 
now  he  referred  to ;  tile  others  will  be  m<ire  appropriately  dis- 
cussed in  liie  next  chapter. 

1.  Politaer's  method  is  best  adapted  for  the  inflation  of  the 
middle  ear  in  thfse  caues ;  it  shouhl  be  employed  twice  or  three 
times  a  week,  and  continued  during  four  or  five  weeks  aft«r  the 
discharge  has  ceased,  unless  its  employment  is  likely  to  break 
down  a  cicatrix  which  is  forming  or  one  which  has  formed  across 
the  perforation  which  previously  existed.  In  this  case,  an  Kus- 
tachian  tiatheter  should  be  used,  the  injecting  force  beuig  nierelv 
sufficient  to  enable  the  air  to  enter  the  tympanum.  If  the  dis- 
charge is  more  thtm  alight,  or  even  then  does  not  quickly  disap- 
pear, the  combinotion  of  Politzer'a  inflation  with  syringing  for  the 
purpose  of  thoroughly  cleansing  the  middle  ear,  as  l>efore  de- 
scribed, should  not  be  ueglected. 
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2.  Rarefaction  of  rlif  :iir  in  the  mentiM  i«  not  only  nseftil  in 
the  secirtur}'  stage,  when  the  tube  Is  impenioua,  oiid  in  cafics  of 
circnmscribeH  suppnraHon  in  the  tympaninn.  bnt  it  Hkewii-e  tenils 
to  improve  the  hearing-powtT,  after  all  tliiM-harge  ha&  (.'ua^t'il. 
lmpro%'ement,  thouffh  only  of  a  t^nipuiiu-y  character,  has  I>een 
ob8er%'ed  even  in  cases  ut*  adhesion  of  the  tympanic  membrane 
with  the  jdint  between  the  inrns  and  stapes,  when  inflation 
thnmgli  the  tiiln-  wa.s  witlinut  ftfect  (PoUtzerJ.  Uaref&ctioii  of 
tJie  air  in  the  meatus,  with  either  Siegle's  or  Delstanche's  (Fig. 
100)  inintniment.  i«  always  worthy  of  trial. 

It  would  appear,  from  certaiji  facts  that  have  come  nnder  the 
aiithor'g  notice,  that  persons  suffering  from  chronic  suppurative 


Fio.  lUU. 

inflammation  of  the  niiHdle  ear  may  be  a  source  of  danj^r  to 
otherH.  A  medieal  practitioner,  tliu^  aflected,  attended  several 
women  during  their  con  tine  ment:).  Inter\'als  of  several  weeks 
elapsed  between  the  attendances;  but  all  the  wompn  wei-e  att.acked 
by  puerperal  fever.  No  caiitic  i^iild  be  dibcovere<l.  and  the  meclical 
man  was  led  to  suspect  that  tlie  discharj^  from  hia  own  ear  had 
produced  the  mischief,  and  he  reawd  to  attend  caaes  of  midwifery. 
Grante<t  that  hii*  snupicions  were  widl  foundetl,  it  ii:  jtritbable  that 
the  pciison  was  conveyed  by  his  fiiigei"s.  and  the  qiii';>(iun  must 
arise  as  to  whether  a  practitioner  or  nurse  ^nff'erin^  fiTpnt  chronic 
suppuration  <»f  the  middle  ear  is  jn.'rtified  in  altentlint,'  cjiHes  of 
nildwiferj',  and  likewltie  ^urgieal  cases  rerpiii-iii^  the  upplieation  of 
dressings,  etc. 
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CnAPTKU  XXIX. 

CUAXOES  IN  THE  MEMBIUNA  TYMP.VNI  DJ   VARI0C8 
AFFECTIONS  OF  TIIE  EAR. 


rieatriwtion — I'eraiBlent  Perforation  of  theTyiiiimnic  Membnuie — Appear- 
ances and  ConHecjuenceB — Artificial  SuhBtituton — Method  of  Deter- 
mining Effci't  I'f  Ctosing  a  Perforation— Treatment  of  Perforations— 
Attempts  to  Produce  Cicatrisation— MyrinRo-l'lastic  Operatioim — 
Artificial  Tympanli'  Membrane— Appliances  devised  by  Vearsley, 
Tojfnbee,  Uruber,  Hartmnnn,  and  others — Kules  to  be  Adopted— 
!^9iluM  Operandi  of  such  Applianecs—Indteations  for  Kmplojracni 
of  Artificial  Membranes — Talcnreoua  Ueposita  m  the  Membrana 
Timpani  Appearances  -Symptoms  and  Treatrnfini-  Thickening  of 
the  Tvnipanii"  Membrane  -Atrophic  Prooofwes  in  the  Membmiie-- 
AdliesiouB  between  the  Membrane  and  the  Wall  of  the  Tyinpunmu. 

It  ^eeras  cleslrnble  lu  give  a  coimec'ted  arcoiiiit  of  thttse  varions 
ahuonnal  couditiuiis  of  the  lynipaiiic  nteinbraiie  whirh  xvix\\\  fruiii 
affwtione  of  the  niifVUe  **Rr,  and  most  frequently  from  suppurative 
innanimatictn.  Tht'^^e  ^.'onditloiii!  may  lie  C(jnrii(Iere<l  niiiler  the 
fnilowiiig  hemU :  (I)  ciciitritMjtion ;  (2)  |wrsistent  ped'oratiim ; 
(3)  ealc^reoug  formations;  and  (4)  aflhefinne  lietween  the  nipni- 
brain'  ami  I'thcr  striirture»  of  the  tyiiipaiinin. 

(1)  CicatriBation,— Solntioiifi  of  oontimnty  of  the  membiiuia 
tympani.  in  rlie  fonn  (if  email  slile  and  attendefl  imlv  by  slight 
ami  iran>>ient  inllanunation.  may  niiite  diretrtly  by  simple  union. 
■Jul  under  dirt'ereut  circimistauceg,  when  the  opening  is  large,  and 
red-action  or  de«tvuction  of  the  niembrana  propria  has  taken  plaoe, 
healing  bertmies  |»oaaible  only  with  the  fonnation  of  a  cicatinx. 
Ill  thi^  latter  process,  the  menibrana  propria  takes  no  ^hare:  the 
new  tissue  is  formed  by  proliferation  of  the  epithelial  and  mnneo- 
tive  tissue  cells  of  the  cataneons  and  mncoos  larei^.     Tin'  i-ientrix. 
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therpl'on'.  consists  of  ft  delicat*;  layer  of  connective  tissue,  coated 
ejrtenially  bv  ft  thin  epideruiis,  aiitl  iatfrnally  liv  a  single  stratum 
of  the  fiat  t*pitheliiini-«*ells  of  the  inembrana  tynipaiii.  The  cicatrix 
ifl  therefupf  thiniifr  than  tlip  normal  niemhrane;  when  innminat*-!! 
with  the  min'or  it  is  st-fii  to  he  nioiv  transparent  than  thf  adjacent 
part,  anrl  is  bright  or  dark  according  as  it  appi'oaches  the  inner 
wall  of  the  tympannm  or  is  withdrawn!  from  it.  As  a  general  rule, 
its  lesseiii'd  tlitcknet^t'  causes  it  Uj  be  suniewhat  below  the  level  of 
the  rest  of  the  membrane.  The  fibres  of  the  membrana  propria 
frequently  terminate  at  the  margin  of  the  cicatrix,  as  if  rut  off 
Abruptly;  but  sunu-liniea  they  are  Wnt  upon  themselves  and  run 
foT  some  little  distance  in  an  opposite  direction.  Occasionally  it 
is  po«sibIe  to  dete(!t  in  the  middle  of  a  cicatrix  an  oval  pearl-like 
mass  of  epithelium,  covered  with  a  layer  of  epidermis. 

With  regard  to  the  colour  of  cicatrices  of  the  tympanic  mem- 
brane, when  small  and  situated  opposite  the  promontory  they  are 
clearer  than  those  which  are  found  in  tiie  anterior  inferior  quad- 
rant. A  depressed  cicatrix,  which  is  near  to  the  wall  of  the 
t\inpanum.  may  bt*  of  a  light-bmwn  colour.  Cicatrices  are  always 
mon*  highly  tintert  than  the  adjacent  parts  of  the  niendtrane.  and 
the  differentv  is  often  increased  by  the  whitlsli  colouration  of  the 
latter  portious. 

Cicatrices'  in  the  membrana  fynipnni  are  for  the  nio.-*t  ]mrt  well 
defined ;  soniotimcs  there  is  a  decided  n-tlex  of  light,  of  varying 
form  and  dinieueious.  A  shaiTjly-delined  border  is,  however. 
Bometimes  noticed  as  Iwinnding  small  atmphic  spnts  on  the  mem- 
bnuie ;  but  when  a  history  of  utorrluca  is  foilliconiing.  there  can 
be  little  doubt  as  to  the  nature  of  the  case. 

Cicatrices  of  the  niemlmma  tymp:ini  van,"  in  xize,  for  large 
perforations  arc  as  capable  of  rliisuix-  as  small  ones.  They  lu-e 
mcriit  often  se^-n  in  tlie  lower  haU"  of  the  membrane;  their  fonn 
varies  iK'conling  lo  that  of  the  original  ortfice.  In  many  cases 
they  appear  as  sac-like  depi-essions  and  involutions  of  the  nuMn- 
brane ;  in  other  cjises  their  inner  surface  is  connected,  either 
directly  or  by  strands  ui'  connective  tissue,  with  the  wall  of 
the  tynipauiun  or  the  ustficles.  and  especially  with  ihe  long 
pnx*s9  of  the  incus  and  the  heaifl  of  the  stapes.  Large  cicatrices, 
otring  to  their  transparency.  r>fteii  allow  the  inner  wall  of  the 
tympanum  to  lie  clearly  seen.  anil,  in  many  cases,  are  so  closely 
api^lied  to  This  part,  that   the  appearance  is  that  of  total  loss  ol 
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the  membrane.  As  the  result  of  atrophy  and  ilimiiiUbtxl  Ksist- 
ance,  the  entire  memhrane,  or  certain  part«  of  it,  liewime  much 
relaxed,  and  mov«  fi-eelv  niider  the  iiiflnenee  of  variatiou;)  uf 
pregsurt*.  These  movements  ore  visible  if  the  ear  be  examined 
daring'  expiration  and  inspiration,  during  swallowing  movements, 
and  espeeinlly  when  air  \»  foreed  into  the  trmpanum  by  Valsalva's 
method,  or  with  tlie  aid  cf  the  catheter.  Afi  a  genera!  rule, 
during  inspiration  the  membrane  moves  towards  the  tympanic 
ravity.  and  in  the  opposite  diret-tion  during  expiration. 

During  inspiration,  the  air  in  the  uaso-pharjnix  becomes 
momentarily  larelied,  and  this  action  is  reinforced  by  the  effeet 
of  the  air-rnrrtMit  upon  the  pliaryngeal  opening  of  tjie  tnbe.  The 
air  is  thus  di-awn  towards  the  throat,  and  the  diminution  of 
pressure  in  the  tympanum  caui*e»  the  membi-aiie  to  be  drawn 
inwards.  When  expiration  tbilows,  the  air  iu  the  uaso-pharynx 
18  condensed,  and  thi»  effect  is  traui^uittt^Kl  through  the  fc^nsta- 
chian  tube,  so  that  the  membrane  is  again  foreed  outwards. 

During  the  act  of  swallowing,  the  relaxed  portion  of  the 
membrane  moves  slightly  but  rapidly  inwai-ds.  then  more  de- 
cidedly outwai-ds  towards  the  meatus  and  then  again  inwards. 
As  the  tube  is  opened  by  the  act  of  swallowing,  the  air  poaaea 
from  the  nnddle  ear  to  the  throat,  and  hence  the  short  movement 
ocenrs  in  an  inwarrl  direction.  The  movement**  outwanls  and 
then  inwards  are  etmsiMiuent  upon  the  condensation  and  rare- 
faction respectively  of  the  air  in  the  middle  ear  caused  by 
tbe  elevation  and  depression  of  the  pharynx  and  base  of  the 
tongue. 

When  air  is  artifielally  forced  into  the  tj^mpaimm,  the  relaxe<l 
portions  of  the  membrane  either  become  slightly  convex  or  bulge 
out  like  little  sacs  or  bliwlders;  if  the  relaxetl  portion  or  cicatrix 
involve  the  greater  part  or  the  whole  of  the  membrane,  it  l)ecomeB 
distended,  like  the  }>elly  of  a  sail.  If  th**  preRsure  be  tniffirient, 
the  relaxed  part  may  give  way.  when  a  lomi  noise  h  heard  and 
the  patient  complains  of  pain.  On  examining  with  the  speculum 
an  opening  is  seen,  var^-ing  in  eize.  but  with  retracted  border. 
marked  with  recent  extravasation  of  blood. 

MTien  Siegle's  speculum  is  used,  the  cicatrix  or  atrophied 
jHirtiou  of  llii*  membrane,  unless  adherent  to  the  inner  wall  of 
the  tjmpannm,  moves  to  and  fr-o,  in  ae<*onlance  with  the  alter- 
nations of  pri'isnre  in  the  meatus. 
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l*ul!*aling  movfiueiils  nr«  aoriM'tiiiies  observed  ;  these  arise  in 
the  arteries  nf  the  iuuer  wall  of  the  tympautun,  aud  are  t;oni- 
nniiiicated  either  diret-tly  to  the  closely  applied  and  relaxed 
portion  of  [he  tympanic  raeoihrane,  or  through  sei-ous  exiidatiuu 
in  the  cavity. 

It  must  be  remembered  that  a  perforation  sometimea  under- 
giiea  only  partial  ricatrii»ation.  When  the  opening  ia  large, 
mfmbranous  foruiatiou  may  be  couiined  to  one  part,  ao  tliat 
perforation  and  cioatrisation  coexist.  In  large  perforations  in 
the  neighlxjurhood  of  the  umbo,  the  end  i)f  tlie  handle  nf  the 
malleus  is  nor  aUvaya  included  in  the  cicatrLx.  but  projects 
behind  it  into  the  tympanic  cavity,  attached,  if  at  all,  to  the 
membrane,  unly  hy  sti-aiids  of  connective  tissue.  When  this  is 
the  case,  the  condition  of  the  parts  can  usually  he  made  out  by 
the  aid  of  Siegle's  apeculum. 

It  seldom  happfiis  that  cicatrices  in  the  tyn^panic  membrane 
give  riee  to  any  symptoms  appivciable  by  the  patient.  When, 
however,  they  are  large  and  much  relaxed,  and  when  they  are 
drawn  inwai-ds  and  adherent,  the  patient  may  ajmplain  of  noisea 
in  the  ears  aud  moiv  or  less  dealiiess.  Less  frequently  there  is  a 
feensation  of  fluttering  or  undue  movement  in  the  eare,  noticed 
especially  during  inapii-ation  and  expiration. 

Cicatrices  in  the  niembrann  tympani  rarely  deniand  any  kind 
of  treatment.  Something  ma\-  be  done,  however,  for  the  relief 
of  deafness  na«>ciated  with  relaxed  and  indrawn  cicatricea.  For 
such  a  conditio]»  Politzer  n-conimends  muUiiilc  incisions,  either 
parallel  or  cro!>sing  each  ather.  These,  on  healing,  sometiraes 
produce  thickening  with  inereaaed  reaiatance,  and  conaequent 
diminution  of  the  symptoms.  As  a  temporary  uieasun*.  for  the 
relief  c»f  symptnma  dependent  upon  an  indra\m  ciVatiis  of  the 
membrane,  the  air-douche  may  be  tried  with  ailvantage ;  but 
the  frequent  eniployment  of  this  metliod,  and  still  more,  of 
Valsalva's  plan,  ia  likely  to  cause  undue  i-elaxatloii  and  ntobility 
of  the  cicatnx. 

(2)  Persistent   Perforation  of  the  Membrana  Tym- 

pfini.  —  As  a  result  of  long-L^ontinned  or  repejiTi^d  attacks  of 
suppuration  in  tlie  middle  ear,  a  large  peH'oratiou  of  a  permanent 
character  sometimes  ensues.  A  certain  amount  of  contraction 
may  take  pla<«,  but  an  apertiu'e  remains,  the  margin  of  which  is 
nsiially    tliickened,  owing   to   increase   of  connective   tissua  and 
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CBicaroous  deposit,  wliich  uften  jfivps  it  a  whitish  tint.  The 
epidermis  of  the  tnenibrana  tynipani  is  continued  over  the  marpn 
of  the  opeaing  to  its  iiiner  border,  and  sometimes  covers  the 
greater  portion  nf  the  internal  surface,  and  may  extend  oven 
to  tW  waliti  of  the  cavit)-. 

The  shape  of  the  opening  varies  in  different  cases;  its  most 
common  seat  is  the  lower  half  of  the  membrane.  Sometinn*s  two 
perforations   co-exist,  one  in  the  anterior  and  the  other  in   the 


Pio.  101. 

Tflh  Lrnrt  Bail  nl  ■  Kiri,  Kf^A  IT  ymn.  who  tiM  bant  ■up|iuratlv«  InlaoiDMUmi.  TbrmiKli  U» 
perfontilun  in  (tir  poctcrior  Mrpncnt  oui  tw  (ecn  n  portloa  ol  Uie  Coiik  ptdmh  of  llw  \nnt* 
■ml  l)ip  hi-oil  tif  tl>p  ttAiw*. 


Fio.  102. 

TitK  I.urr  TmP4MC  Hmiwjixx  n[  a.  kIpI,  Axnl  17  jrean.  tliiraiiujc  nwinlttrimltle  h)u  nl  tlw- 
nwmbnuic  u  ■  malt  of  *uiii>ui«tlv«  InflnmmdJon,  ttiit  tli4>  umIciiU  rvnwlnlnjc  In  ibclr 
Klntlvi*  ixttiUuiL 


Ftv.  103. 

Tift  BiniT  Usuniu^A  Tmr&xi  of  ■  glii.  ttftA  33  >vai«.  (bowiiig  *  lorfO  perfonOlon  tn  tb« 
IKMtcriar  •q{mmt.  mad  Intuw  lu  ii|i|a'r  liunliir  tbe  Up  ul  the  k>u^  prixiM  uf  tbe  Iucub  mtwl 
Uw  bead  of  ttw  fUpet. 


posterior  inferior  segment ;  these  are  separated  from  each  other 
by  the  handle  of  the  malleuB  and  by  a  narrow  strip  of  the  oripinal 
tissue  extending  from  the  extremity  of  the  bone  towardii  tlie  peri- 
phery'. Sometimes  the  loss  of  substance  involves  the  hirger  ]uirt 
of  the  membrane,  only  a  narrow  border  being  left  at  the  circum- 
ference (Fig.  102).  The  portion  that  remains  is  often  more  or 
less  dull,  either  lliiekened  or  atruphie*!,  and  coated  with  oalcareons 
deposit  (Fig.  104).  It  seldom  happens  that  the  tnenibrane 
18  totally   wanting,     Afxxjrding  to  the  position  and  size  of  the 
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jierforation.  various  structiires  contained  in  the  middlf  car  are 
more  or  \e»s  freely  exposwl  to  view  (j»w  Figs.  101,  102.  103, 
104,  and  106). 

Other  appcarancM  and  consequences  depend  upon  the  Mze  and 
jition  of  the  ojuMiing.  CaKes  are  uftpii  met  with  in  wliit-h,  not- 
withstanding very  cunstclerable  Iosb  of  t«ul)»taucv,  tht*  heaiing- 
power  is  relatively  good.  It  may.  therefore,  be  inferred  that 
marked  loi«  of  funcrtioii,  when  present,  is  largely  due  to  inipedi- 
mente  to  conductiun  c-onnected  with  the  ussides,  or  to  obstruction 
of  the  feiiestrie.  Pathological  chanyea  of  tliis  kind  are  due 
to  the  (liiJease  which  cauced  the  perforation,  and  those  most 
oft«n  met  with   are:    retraction  of  the   handle  of  tlie   malleus, 
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Fiu.  1U4. 


>'jo.  ion. 


T)U  BlciBT  Buiof  *)rlr1.aa**<l  =Mr(!>rm,  wholuul  chronic  >M|fpurailvc  iDlkAiiiuillaa.  Tlwnb 
K  pvrionttluu  ill  the  pott«rUir  *riiin«Dl.  tbrouxbwhttli  uii  livKvn  llir  (.l|i  ot  the  ItniR  jjrvotw* 
ti  lite  Uh.111  a-uil  iIie  limil  of  the  *L>|i«9.  A  |iiti'li  itt  mhmrniii*  •|rivi«lt.  ncriijrif*  ih*  k''**''*'' 
purtlon  ot  Uir  anUiriur  H-xmria. 

Ply.  IDS.  Tm  Lett  Bah  uI  th<t  Mme  pNllvnt,  »hoirlni{  a  krf  a  jmivli  of  oalowmui  itcpodt. 


Kio.  106. 

Tmk  RKiiiT  Baii  of  ■  nniiMn,  a|[rd  31  ye»n,  thamiag  ■  perfonttloik  In  ih«  pMkrlor  ifjiTiliml. 
ibn>u4(li  mhttti  Md  be  •rvD  th«  lUpM.  wblch  ba*  becoint'  •IbMrtlrulMtol  from  Ui«  Intnu,  nd 
Ha  ImmI  iti  <:oaMK(uriKr  Iihr  ilnippril  iliifnioMTila.  Thrn-  lin*  Iweii  bImi  a  ]irrti>nitiiin  lit  rn3ait 
«f  tl)«aho«l  |«uceaa  uf  M>r  niAllru*.  (iiit  nattiii-aimu  bnvr  fiiinitn)  li-iirK-n  lla  u1|t<-aiiil  Lbc 
At*ptt  parla. 

sometimes  to  aueh  an  extent  as  to  cause  the  bone  to  become 
ailherent  t-o  the  inner  wall ;  adhesive  processes  between  the  latter 
part  and  the  margin  of  the  perforation;  ankylottis.  displacements 
and  exfoliation  of  the  ossicles.  More  important  as  ivgurds  tlieir 
inBuence  on  the  hearing-power  are  formations  of  connective  tissue 
and  cAlcareons  deposits  in  the  fenestrce.  The  existence  of  a  pei^ 
foratiou  in  the  menibrana  tympani  favours  the  atx-egs  of  micro- 
organisms and  other  sources  of  mischief,  and  hence  increases  the 
liability  to  recurrence**  of  attacks  of  inflammation. 

It  tjometiniea  happens  that  even  large  perfui-atjons,  after  re- 
maining (jnieHcent  for  several  years,  suddenly  begin  to  diminish 
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in  size,  oiiH  evenhially  are  covered  in  by  cicatrices.  This  _ 
hne  been  obeervetl  to  tak*'  place  under  the  iiiHuencp  of  a  slight- 
attack  uf  infEuinniarioii.  and  it^  ooi-um.Mtce  lias  stimulated  the 
desire  Ui  produce  a  similar  result  by  artificial  means. 

Before  pific-eeding  to  destrribe  the  variuutt  methods  of  forming* 
au  artKicial  nieiiilirana  tynipani,  it  is  well  to  consider  the  diffi- 
culties that  have  to  W  ovei-coine  and  the  prospects  of  success.  A» 
already  stated,  the  question  whether  the  hearing-powt*r  will  lie 
improved  by  the  closure;  of  a  perforation  and  the  production  of  a 
cicatrix  mnst  depend  upon  the  condition  of  the  other  portions  of 
the  sound-cnnducting  appHrHtUi*.  If  the  condition  of  tjie  niatleus 
or  incus  constituted  a  pennanent  obstacle  to  the  couductiou  of 
eound,  the  formatitm  of  a  cicatrix  would  tend  only  U*  impair 
the  lieariug-power.  Sonurousn  undulations  which  passed  through 
the  perforation  direct  to  the  foot-plate  of  the  stapes,  would,  after 
the  development  of  a  cicntnx.  be  comniunicatcd  to  the  uialleufi 
and  incus,  and  their  intensity  wuuhl  be  diminished  by  the 
obstacle  therein  existing.  Pulitzer  has  suggested  a  metiiud  oi' 
deterniiniiifr  whether  the  closuiv  of  n  perforation  woidd  have  any 
effect  iipiin  the  hearing-power.  The  amount  existing  in  an  ear 
in  Avhich  the  membrane  is  perforatt-Hl  is  deti-rmined  by  c-arefuj 
exaniinaliun :  the  opouiug  is  then  closed  by  a  drop  of  glycerine 
or  a  small  piet*e  of  paper,  and  the  hearing  is  again  tested.  If  the 
sounds  Iw  less  flistinclly  heard,  an  oUatuele  to  cf^nduiTticm,  con- 
nected with  the  uialleuB  or  incus,  may  be  interred  to  exist. 

As  a  general  rule,  perforations  of  the  ryinpanic  membrane  with 
relatively  gooil  hearing-power  are  best  left  alone.  When,  how- 
ever, the  defect  is  bilateral  and  a  marked  degree  of  deafness 
co-exists,  it  liecomes  desirable  to  take  steps  to  close  the  o|>ening. 
Thv  go<xl  effects  of  such  an  alteration  arc  sometimes  very  evident; 
their  diecoverj*  wa^i  first  made  by  patients  themselves,  the  8ubject« 
of  |>erforatiou,  who  found  their  lieariug-power  improved  when  & 
roll  of  paper  was  passed  deeply  into  the  meatus  for  the  purpose  of 
rerao\*ing  secretion.  l*olitzor  states  that  the  use  of  an  artiticial 
niembrana  tpnpani  was  known  as  far  back  as  I640.*  U  was. 
however,  only  alxmt  the  midiUe  of  the  present  cenlur)*  that  the 
plan  became  used  by  a  few  aural  surgeons,  and  notably  by 
Vearsley.   Grhard,  and  Tojnibee.     Before  describing  the   variona 

*  Uarcus   Itatuter.   DufiUtatiit  4f  Auditione   I^m,  l&H)  (ciMd   b;  I'olitier, 
8.346). 
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tppUancM  used  by  them  aiid  their  successors,  reference  will  l»e 
nuule  to  the  ptaiis  tulupt^Hl  with  the  view  of  causing  the  <ipeniiig» 
todoee. 

One  simple  plan  h  that  of  stimulating  the  edges  of  a  perfora- 
tion hr  applying  nitraW  of  silver.  The  caustic  is  fused,  and  a 
onalt  jKjftion  is  then  taken  up  on  the  head  of  a  pn»bf.  or  a  piece 
of  cottou-wool  twisted  tightly  on  to  a  pj\»be  and  moistened  with  a 
itrong  fiohitiou  of  the  same  drug,  may  be  applied  to  The  edges  of 
the  opening.  With  Hmall  |ierforatiuns  this  plan  sumetimes  proves 
nnwsstul,  but  it  involves  the  risk  of  setting  up  ttio  much  irrita- 
tion, with  suppuration  and  enlargement  of  the  opening  as  probable 
K«ult«.  The  same  rlrawltockit  are  associated  with  the  use  of  tlie 
gilvkno-cautf'ry.  or  the  knife,  for  the  removal  of  tissue  at  the 
cdgip  of  the  perforation.  This  plan  is  spoken  well  of  by  (iruln-r.* 
who  also  recoDunends  for  small  perforationa  uumei'uus  iucisiuns 
^ — 1mm.  in  length,  made  quite  close  to  one  another,  and  at  right 
angles  to  the  margin  of  the  peiforntiun.  The  operation  canw?« 
only  alight  pain  aud  hasmorrhage.  (irulier  states  that  smoU  pep- 
fttntions,  even  of  long  standing,  treateil  in  this  way,  often  close 
up.  aud  larger  oues  diminish  in  size.  The  experience  of  other 
•srgeons  is.  however,  !e«s  favourable.  In  some  eat^es  of  dr)'  per- 
fiovatinn.  div-ision  of  the   teusor  lyrapani  teudon   is   followed  by 

tial  or  complete  closure  of  the  npi'uiiig ;  and  reniovol  of  the 
llras,   when    the   handle   seems    fure)*hoi-tened,    reinfom*s   the 
effect  of  the  ojieration  im  the  tendon. 

Many  nttempt?-  have  lxx*n  made  to  utilise  portions  of  skin  and 

ioua  membranes,  in  order  to  cover  up  the  perforation,  hut  hitherto 
without  any  decided  amount  of  sut-iress.  The  first  surgeon  to 
perform  this  myriugoplasiic  opt-ration  was  Prof.  Ueithold.t  of 
Ktfnij^berg.  He  first  applied  a  piece  of  court  plaster  (whicli  was 
■Uowed  to  remain  for  tliree  days)  in  onler  to  remove  the  epidermis. 
He  then  detached  a  portion  of  skin  from  the  patient*!*  forearm  and 
applied  it  to  the  opening,  the  edges  of  which  it  overlapped.  The 
exteniftl  meatus  was  al'terwards  plumed  with  cotttfu-wool.  8u)v 
aeijuently  Berthold  used  a  [lortion  of  egg-membrane  for  the  same 
iwrpiise.  A  vt-ry  line  gloss-pipette,  bent  ot  an  angle  of  125^,  and 
fitt«<l  with  an  onlinan*  piece  <if  india-rubljer  tubing,  closed  at  tht^ 
further  end.  was  used  for  the  intruduction.     llie  mouth  of  the 

■  Uht^Mfh  H<r  OkrmhfUkttvdf.  II.  Aufl.  S.  392. 
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pilk-ttf  was  dippi'd  in  white  of  egg,  and  a  small  piece  of  the  egg- 
meinbi"ane  aspirated  on  to  it  with  the  moifit  inner  purface  outermost, 
'I'he  membrane  adhere-i  to  the  mouth  of  the  pipettie,  and  can  thiw 
lie  L-onvenieiitly  trimmed  into  shape.  It  is  then  conveyctl  to  the 
re(|iured  position  on  the  tynn>nmo  membrane,  to  which  it  ie  made 
to  adhere  by  comprefBin}^  the  india-rubber  tube.  It  soon  becoTn«s 
^•losely  united  with  thif  edgi*  of  tbi'  perforalion.  and  it  may  remain 
for  weeks  or  months,  bnt  the  effect  is  never  permanent. 

Since  1888  Berthold*  has  retnmed  to  hig  first  plan  of  ntilising 
the  iutegimient.  but  he  applies  it  not  to  tlie  remains  of  tlie 
tynijjanic  membrane,  but  to  the  raucous  membrane.  Att»*r 
suppuration  has  ceased,  and  he  has  loosened  any  adhesions 
between  the  edge  of  the  perforation  and  the  opposite  wall  of 
the  tympanum,  he  places  on  the  granulating  mucous  surface  of 
the  prtjniontorj-  a  piece  of  skiu  precisely  the  size  of  the  per- 
foration, and  of  a  thicknea**  injual  to  the  distance  between  the 
margin  of  tlie  latter  and  tlie  inner  tympanic  wall.  ITie  piece  of 
skin  tits  into  the  margin  of  the  perforation,  as  a  watch  glass  into 
the  groove  of  the  rim.  The  granulating  mucous  membrane 
affonlrt  the  material  fc»r  the  tiouriahnient  of  tlie  tra»splftnte<l  fekin. 
whiltit  the  latter  is^  tied  duuti  to  the  edges  of  the  jwrforation  by 
the  secretion  which  oozes  nut.  Transplantation  with  human  skin 
prove<l  successful,  in  Berthold's  hands,  in  closing  over  the  lai'gest 
perforations,  and  even  in  eases  in  which  the  tympanic  membrane 
liad  been  completely  destroyed.  One  drawback  connected  with 
this  metlnxl  is  due  to  tlio  uncei-taiuty  as  to  whether  union  will 
take  place,  and  the  difficulty  of  selecting  the  proper  time  for  the 
operation.  If  rhe  mmrous  membrane  were  still  secreting,  the 
continuance  of  the  suppuration  would  almost  certainly  prevent 
adhesion.  If,  on  the  other  hand,  suppuration  had  ceased,  the 
mucous  membrane  would  have  a  coating  of  epithelium,  whit^i 
would  prove  an  obstacle  to  union.  Moreover,  in  the  hands  of 
si>me  surgeons,  this  methtKl.  although  .'successful  so  far  as  regarde<l 
closure  of  tJie  pori'onitiou.  ivsulted  in  more  or  less  diutinution  of 
hearing-power. 

The  Artificial  Tympanic  Membrane.  —  As  already  stated,  an 
English  surgeon,  Mr.  Vear.-^lry,  was  the  first  to  call  attention  to 
the  improTement  in  hearing,  which  can  sometimes  be  produced 
by  applying  a  little  plug  of  c<ition-wool  over  a  jnTforation  in  the 
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tympanic  meiiibranc  (Figs.  107.  108).  Since  his  time  many 
attempts  have  Ijeen  made  to  diwover  more  efiic.irioiirt  <'(nitrivaiu'e8, 
and  a  considerable  amount  of  success  lias  been  attained.  The 
ohjwte  mniotl  at  and  the  modes  in  which  the  various  appliances 
act  differ  to  some  extent  in  character.  My  some  the  vibrating 
surface  of  the  membrane  is  increaned,  if  not  restored  to  its  ori^iial 
amount,  while'  at  the  Mime  time  pi-essure  is  exercised  on  tlie 
remains  of  the  membrane  and  the  tis^sicles  connected  therewith. 
If  also   the   handle   of  tlif    malleus   be   much    drawn    inwards, 
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Fig.  110. 

ToYKBiik'a  AHriFiciAi.  Ttmpaxuii, 
WITH  THXKJD  ISSTkAB  Itt  Wtmu 


pressure  upon    the  short  prtioess   overcomes  tliia   condition   and 
causes  a  movement  of  the  ossicles  in  an  outward  direction. 

Not  long  after  Yearsley  advocated  the  cotton  ping,  Toynbec 
devige<l  an  ai'tificial  drum,  couifistiny  of  a  disk  nf  vulcjinit^  indra- 
niblKT,  U — "mm.  in  diameter.  Attaeherl  to  irs  middU>  is  a  piece  of 
silver  wire,  about  ]^  inches  in  lenjfthfFig.  109).  The  disk  itucutto 
6t  the  meatus,  and.  when  moistened,  is  easily  intixiduwd  by  taking 
the  free  end  of  the  wire  between  the  fingers,  drawing  the  auricle 
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backwards  aiitl  iipwardtt,  and  then  pushing  the  diuk  aloug  tilt; 
ineatna  until  it  nieetis  u*ith  resistance,     la  sorae  jMitienta,  how- 
ever, tlie  wii-e  bnrnllf  r-aus***  unco  ni  fort  able  sensatjoiift  or  irritation 
in  the  nu*atus.  aud  it  may  becunie  cU'lachfd,  hence  a  thread  has 
been    nsed    instead  of  the   wire    (Fig.  110),  and   various  modi- 
Hcatiuna  of  Tojnibee's  appliance  have  been  suggested.     Tn  place  of 
the  wire,  Liicaf  ha^  a  fine  india-n-ubber  tube  connected  witii  the 
di.-'k.  and  iiisertion   is  effected  by  the  aid  of  a  probe  filling  the 
tube.     Gruber*  hai^  dej^ipied  a  somewhat  elaborate  but  effective 
sai-ntus,  by  means  of  which  tlie  i»atient  can  construct  the  artifi- 
icSal    membrane.       The    api>nratii«    conRJsts    of    a   vulcanite    laise 
containing  ueedles,  silk  thread,  and  a  suitable  sheet  of  gutta- 
percha tissue.     The  end  of  the  <rnae  contains  a  punch.  corre*<pond- 
i»g  to  the  size  and  slia{)e  uf  the  nonnal  tympanic  nienibraiie.     By 
this  instpuTuent  a  disk  is  punched  out  of  the  gntfa-percha  and 
threaded  with  silk  tlirougli  the  centre.     A  simple  instrument  is 
employed  fur  the  intrrtduction  of  the  artificial  membrane.     It  ia 
a  piece  of  wire  curved  mimd  to  form  a  small  ring,  wliich  is  bent 
at  a  right  angle  to  the  shank.    The  other  end  is  bent  to  fomi  a 
larger  ring.     To  insert  the  disk,  the  thread  is  passed  thrtnigli  the 
small  ring  and  along  the  wire,  being  kept  in  contact  with  this  by 
the  finger.      When  the  disk  has  been  properly  adjusted  iti  it« 
place,  the  thrend  is  ivleased  and  the  wirei  is  withdrawn.     A  pair 
of  bent  forceps   may  also  be  use<l  for   the   introduction  of  the 
artificial  nicmbmuc.     Lineu,  silk,  or  paper  may  be  used  in  place 
of  the  gutta-percha.     T>r.  Kataf  reconiTnends  a  thin   pellicle  of 
celloidin  (celloid   10,  alcohul  and   ether  aa.  oi}) ;  this  is  applied 
by  means  of  a  plug  of  wool  dipped  in  the  solution. 

Another  convenient  contrivance  is  lliat  devised  by  Dr.  Hart- 
mann-t  It  consists  of  a  small  portion  of  cotton-wool,  twisted 
into  a  round  ball  and  continued  intx)  a  thin  pnicess,  around  which 
a  I  bread  is  miried :  the  whole  is  inipT-egnated  with  a  solution  o 
wax.  I>elstanche  has  devised  an  equally  simple  contrivance.  He 
takes  a  small  piece  of  soft  wire,  which  he  bends  at  one  end. 
Ai-ound  this  wire  the  cotton-wool  is  wrapped  in  such  a  war  as 
ti>  fonn  a  little  ball  at  the  end,  while  the  rest  ttf  the  wire  i« 
covered  only  with  n  I  bin  layer  uf  wadding.    Politat-r  has  suggested 
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a  more  durable  contrivance.  Thia  roiiBi(«f*»  of  ^  pietv,  half  a  cen- 
timetre long,  cut  fi-om  the  side  of  an  india-rubber  tulH*  2 — 3mm. 
thick,  thf  lowvr  end  h  pci*f(>ratftl  and  fixed  to  a  moderately  strong 
wire.  Goud  ivsults  can  aUu  be  dituined  ftxjm  the  intntdnction  of 
a  piece  of  india-rubber  tubing,  adapted  to  the  leiiglh  of  the 
meatus,  anrl  having  its  inner  extremity  either  rounded  off  or  cut 
obliqut'ly.  The  samf  authority  i-eronnnend«  another  contrivance, 
vvf..,  a  combinatiou  of  Toynbec's  raenibrane  with  a  ^itupcs  bout-, 
taken  from  a  dead  body,  for  cases  in  which  the  cnira  have  been 
destroyed  by  eroyion.  and  only  the  l)aHe  of  tlie  Ivmi*  in  prfsent 
in  the  fenestra  ovniit*.  The  ossicle  is  fastened  by  tlnvod  to  tlie 
india-mbl»er  plate,  and.  whpn  introduced,  is  directed  towards  the 
niche  of  thp  feiifstra  ovalia.  Ilie  waves  i>f  wmnd  are  conveyed 
from  the  dii^k  to  the  ftint-plate  of  tJit;  stapes,  and  tht-nt-t'  to  tlie 
labyrinth. 

It  would  Seem  that  on  the  whole  the  bpft  suburitute  for  the 
natural  tymimnic-  membrane  ia  a  c<)tt(pn-ball  or  pi^Ilet  ituprcgnatcd 
with  borit*  acid,  ealicylic  acid,  or  thymol,  and  then  moistened  with 
diluted  glycerine  (1  :  4  Ar|.),  It  in  well  to  attach  a  piece  of  thread 
tn  the  pellet,  so  that  it  may  lie  entfily  ivniovHl.  Cott<in-wool 
caui;e«  little,  if  any.  irritation,  and  hn^  the  further  advantage  uf 
abwirbing  secretions.  In  some  cases  two  or  three  layers  of  lint. 
cut  to  the  re<|uislte  size  and  shape,  answer  lietter  than  the  pellet  of 
cotton-wool.  It  niutit  be  remembered  that  ditfcrent  iippliaiicvs  are 
suitable  for  different  patients,  and  it  is  therefore  well  to  be  provided 
with  several  forms, 

Ajiy  foiTu  of  artilicial  j*iib?-titule  lor  the  nieiiibnina  tympani 
requires  renewal,  and  should  generally  be  removed  at  night ;  it  is, 
therefore,  well  to  Ti*ach  the  patient  the  method  {>f  application. 
After  a  little  instruction,  tlir  task  will  be  foun<I  very  simple  :  the 
patients  soon  find  out  the  best  position  for  the  pellet  and  tlie  exact 
amount  of  presani-e  which  renders  it  effective.  During  the  intro- 
duction, the  cxteninl  meatus  must  be  straightened  by  drawing  the 
auricle  outwards  nii<l  kickwards.  Tlie  pellet  is  grasped  by  a  pair 
of  forceps,  ami  juished  to  the  bottom  of  the  meatus  with  an 
inclinalion  wlitrhtly  fonvarrls. 

As  a  general  rule,  it  is  necessary  that  the  parts  should  become 
gradually  accustomed  to  the  presence  of  any  artificial  substitute 
for  the  tynifMinic  mendirane,  Moiv  or  It*ss  irritation  may  be 
caused  not  oulv  to  the  remains  of  the  membrane  and  the  tvm- 
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paiinm.  but  to  the  structures  (tf  the  labyrinth,  and  this  reaali  must 
be  as  far  as  possible  avoidwl.  For  this  piupose,  the  pt.'llet  should 
at  first  be  worn  only  for  an  hour  or  two  and  then  removed,  and 
this  practice  must  be  pursued  tV)r  several  days,  inereaaing  the  time 
until  iho  pellet  can  be  worn  (lurin(/  the  daytime.  The  pellet 
shoiiVl  be  ivmoved  «in  the  appearance  of  any  sign  of  irritation. 
In  Bonie  wisei*.  the  best  plan  ii>  to  let  the  patient  wear  it  only 
when  conversation  becomea  necessary. 

With  regard  to  the  fnodus  oivt'njufi  of  these  appliances. 
Toynbee  thought  that  the  rei^nnance  of  the  tympanic  cavity  wa« 
reetoifd  by  the  rubber  disk;  bnt.  against  this  view,  it  must  Ix- 
rememben-d  that  the  perforation  is  not  always  cloeed  by  the  disk, 
anrl  ffrtainljf  not  (K-chided  by  a  eiittun-wool  pellet,  the  effect  of 
whioh  is  often  considerable.  Erhard  considered  that  the  ctTect 
was  dne  ta  the  preasure  upon  the  remains  of  the  memlirane  and 
the  handle  of  the  mallens.  or  mron  the  stapes  if  sei>arated  fmm  the 
incus.  His  idea  was  that  the  Inmes,  whose  articulations  had  lM»en 
loo«eued.  wei-e  thus  held  closely  together,  with  iniprovemeiil  of 
wiimd-ciirHbirlion  m*  the  result.  Alteration  in  the  inlra-labyrin- 
thinc  prt'Ssuie  has  also  been  suggested  «a  an  explanation.  Acconl- 
iug  to  another  view,  pressure  upon  the  short  process  of  the  malleuii 
acts  upon  the  ossicular  (rhain.  which,  previously  drawn  inward*,  is 
ivstored  to  a  innre  uatural  position.  In  all  probability  these 
causes  trecpiently  co-nperate,  their  influence  vaiying  in  degree  in 
different  cases. 

The  eniploynient  of  an  artific^'ial  niendtrane  is  indicated  when 
the  perforatit:in  is  ocoumpauied  by  marked  deafness  on  l>oth  sides, 
and  when  the  inflamniatoiy  swelling  of  the  remains  of  the  mem- 
brane and  of  the  mucous  lining  <»f  the  cavity  and  the  snppuratinn 
have  been  reduced  to  a  mtnimuiu.  llie  appliance  somet  inies 
proves  Ix'ueitcial  in  ca»es  iu  which  the  membrane  is  infract ;  the 
deafness,  which  is  the  prominent  syniptoni,  is  inotnentarily  im- 
proved by  pressure  upon  the  short  process.  When  perforation 
exisiti  only  on  one  side,  and  the  heai-ing-f unction  is  good  on  the 
uther.  an  urtilicial  membrane  may  be  wrirn  as  a  protection  against 
the  ingress  of  fui-eign  bodies,  though  its  yood  effects  may  Iv  ont- 
weiglied  by  the  irritation  it  causes.  The  rikc  of  the  perforation 
diM's  not  influence  the  results  of  the  appliance,  which,  however, 
often  acts  remarkably  well  when  the  opening  is  large  .TJid  the 
stajkes  exptised  and  fi-eely  movable. 
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The  qnestion  whether  the  aitificial  appUoiice  will  prnve  useful 
in  any  given  ctkse,  even  if  the  external  tronditionB  appear  favoiir- 
abie,  can  be  dftorniinpcl  only  by  rppfatetl  experiuu*nls.  Tlxcst? 
shaald  be  Cdndiicl*^  in  the  follow-ing  manner:  any  exudation 
should  Ije  reinnve<l  either  by  means  of  mtton-wool  or  by  syritigiiig. 
Wlien  the  (►ai'tsi  have  Iweii  tbinTKig'lily  dried,  tlie  hesrinj;-puwer 
for  speech  should  be  tested.  ITie  artificial  raenibi*ane  is  tlieii 
introdn(N*d  as  previously  directed,  and  the  test  is  again  applied. 
If  the  rubber  disk  be  u^ed.  it  should  be  of  b^uch  a  size  and  fomi  as 
to  uverlap  the  margin  of  the  opening;  and  l)efore  intnKluctiun  it 
should  lie  moist^^ned  with  warm  water,  glycerine,  or  home  aiiti- 
^ptie  solution. 

In  some  cases,  the  intTOduerion  of  the  appliance  is  followed  by 
no  alteration  td"  hearing-pi) we r,  but  liy  pain  and  noises  in  the  ear. 
Under  such  circumstaiiL'es,  it  is  well  to  alter  the  ]>uditiun  of  the 
artificial  membrane  or  to  trj-  other  applinmres.  until  a  ilifferent 
n-sult  i?  obtained,  it  sonu-tinieit  happens  that  the  patient  iy  able, 
after  a  little  inetniction,  to  adjust  the  appliance  and  to  make  it  act 
salinfactorily.  When  this  rtisult  has  Wen  achieved,  the  improve- 
ment in  the  hcftrinp-pnwer  is  often  very  considerable;  ejj..  a 
patient  who  piwimi!*ly  cimld  hear  spokeii  vvurdt*  perhaps  at  no 
greater  diiitance  than  15  or  20  inches,  can  now  hear  a  whitiper 
uttei'ed  6 — 10  yai-dft  off.  Such  an  iniprovenienl.  is,  however, 
ini^Ktssible  if  the  ossicles,  and  cspecijilly  the  stajies,  have  Ixrn 
rendererl  all  but  ImnKivable  by  a^lhesions.  Apparent  improve- 
ment in  bone-conduction  sonietiraea  results  from  the  use  of  one  of 
these  appliances. 

After  having  tried  aevei-al  fortns  of  artificial  membrane,  that 
one  which  causes  the  most  inipruvenu'ut  nhould  Ix*  selected  for 
use.  If  there  still  be  any  discharge  from  the  ear.  a  pellet  u\' 
ctitton-wool.  which  can  l)e  inipregtuited  witli  Honie  antiseptic  Uuid. 
will  be  found  the  most  suit,able  appliance.  In  all  cases,  should 
any  aij^ns  of  inflammation  appear,  the  appliance  must  he  disused 
for  a  few  days,  during  which  boric  acid  should  be  employed  bv 
insufflation.  In  sonm  cases  the  application  of  an  artificial  tvin- 
panie  menibraiie,  tliough  not  materially  improving  the  hean'ng- 
power,  decidedly  alleviates  the  subjective  sensations,  and  is  a 
source  of  great  comfort  to  the  patient. 

(3)  Calcareous  Deposits  in  the  Tympanic  Mem'brane. 
— ^Calcar"-(>us  d.-posit:*  suf  Ireipn-nl  i-i'Milts  of  varitni!--  n,t}*-ttiuus  of 


432 


ciUNOEs  IN  -nil-:  jncMnitvxA  TVMPAxr. 


Ihc  t\-inj)aiiic;  membrane,  «.//.,  ()r  inflajiiinntion,  with  or  without 
tJie  fonnatioii  of  nbsceesee,  of  middle-ear  cfttarrh,  nud  of  ebroiiie 
punilent  inflamniatinn.  "Whi-n  n-siiltini;,'  from  this  last  tvimpiaint. 
they  art"  usually  assodatt^I  with  ficatrircs  (ir  persistant  perfora- 
tions (T"'i^.  104.  Ill),  nieir  presence  indicates  previous  infil- 
tration, the  result  of  intlammatorj-  processes.  Hie  deposited 
matters  have  not  heen  al»si>rlied.  Imt  Iiave  under^rone  calrartHius 
inetanioi'plmitjs.  in  wliicli  aiimrphout)  [■att-iuni  pho-iphutf  liiLb  lK>en 
fonned  with  more  or  less  pijrtnent.  In  some  deposit*  the  calcium 
phosphate  takep  the  form  of  rn,'stalB. 

'I'lifse  oalrart'iius  depogils  occur  as  patches  varying  in  eiz©, 
either  isolateil  or  collected  together,  so  an  to  form  more  or  leas 
(•resrentir  mai^^ef  in  the  suhftance  of  the  lynipauic  menihraiie ; 
they  arc  greyish-white,  like  cliftlk.  or  perhaps  somewhat  yellowish 
in  colour.  The  margin  towards  the  periphery  is  ue^ially 
smooth,   wheivns    the    concavitv.   towards    the    umbo,    is    often 
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iiTe^ilarly  serrate  or  dentate.  When  thirk  they  ran^ie  Ihe 
inlernal  siii-face  of  the  membrane  to  beconie  uneven,  as  if  some 
Huid  plaster  had  been  poiirinl  over  it  and  had  set  irregularly.  If. 
im  the  other  haud,  the  catcareouti  maM»ei>  are  nearer  the  extenml 
eurfaee.  they  fonn  little  elevatic>ns  thereon,  like  those  on  a  nmp 
in  relief.  Between  the  caloarpfius  portions  and  the  handle  of  the 
malleus,  and  likewise  between  the  former  and  the  eirenmferenre. 
the  membrane  is  generally  normal  in  character,  aud  capable  of 
exetmting  vibratJons.  It  very  ranOy  bajipens  that  the  entire 
structure  is  infiltrated,  atitfened,  luid  unyielding.  ti»  a  result  tif 
tralcareous  deposit.  Sometimes  small  {■alrarpouy  patches  are  foiuid 
scattered  alwnt  in  ci<*atriLvs ;  they  arc  probably  developed  fnmi 
infiltration  resulting  from  reeuiTence  of  iuHauimalion  in  the 
pftit.  In  very  rare  instances  osseous  deposits  are  found  in  the 
membrane. 

Once  formed,  these   calcarefms  deposits  remain   pi*rmaiieut  l^ 
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if  iDflammAtion  of  the  mcmhrane  takes  place.  aiiH  the  external 
laver  becomeB  relaxiK]  aikI  injected,  tlm  jmtcht's  appear  larg**r, 
yellowish-red  in  colour,  aud  more  det?ply  iiiibeddfd  in  the  soi^ 
ronndin^r  parte.  After  the  process  has  sulisided,  the  deposits 
ivsuine  tJieir  ftimipr  appearaiu^e. 

There  ore  no  special  subjective  aymptoms  connected  with 
these  calcareous  patches  on  the  tyn^panic  membrane.  Tlie  deaf- 
ness and  noises  in  the  ears,  n«(,  infrequently  prest-nt.  are  pmhahly 
due  to  cbangefi  in  the  deeper  pai-ta.  Wlu^n.  however,  the  greater 
portion  of  the  membrane  is  occupied  by  calcareous  deposits,  its 
elasticity  and  rapacity  for  vibration  will  be  much  impaired,  with 
diuilnution  of  hearing-power  as  n  direct  result. 

It  seldom  happens  that  any  treatment  is  requii-efl  tor  calca- 
reouH  deposits  in  Uie  tynTpanic  membrane.  ITie  removal  of  such 
patches  may  cause  inflammation,  and  can  only  be  followed  by 
cicatricial  fonnatiou.  by  which  the  heariug-power  will  be  etill 
more  impaired.  Operative  interference  is.  however,  justifiable 
when  the  entire  membrane  ia  afl'ected  by  the  deposit,  provided 
that  the  stapes  be  movable,  and  bone-conduction  be  little,  if  at  all, 
impaired.  Under  snch  circunifitancea,  improvement  may  be 
effet'ted  by  excising  the  tympanic  membrane  and  the  malleus. 
Medical  treatment,  whether  local  or  general,  has  uo  effect  on 
such  deposits. 

Thickening  of  the  Tympanic  Kembrane. — Thh  condition,  which 
a  by  no  means  infretjueut.  i.'-  distinj^nislied  from  calcareous 
deposiT  by  the  fact  that  the  diseased  portions  are  not  so  clearly 
circumscriljed.  and  are  less  white  in  tint.  UTie  thickening  is  due 
iu  incri'ased  voluim;  of  tiiwue.  eitlier  epithelial  or  connective,  or 
to  deposit  of  molecular  detritus ;  it  may  affect  any  layer  of  the 
membrane,  or  all  of  them  to  the  same  extent. ;  it  is  apt  to  bti  moat 
marked  in  th>c  uienibraiia  prci^pria,  and  it  may  be  either  difiused 
or  limiterl  to  certain  spots  or  zones. 

Tlie  thic-kening  nutre  or  less  modilies  the  transparency  of 
the  inemljiane,  and  causes  it  to  become  cloudy ;  the  affet:t*d 
spots  have  a  whitish,  milky,  or  tendinous  appearance.  'ITiis 
change  sometimes  causes  a  whitish  senu-circ^le  to  be  distinguisli- 
able ;  it  begins  at  the  short  proct^ss.  and  paases  ilownwards  and 
hackn'ards,  and  thence  into  the  anterior  inferior  cj^adrant.  In 
other  cases,  it  forms  a  complete  circle.  In  old  persons,  the  lower 
half  of  the  membrane  is  sometimes  thus  marked. 
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Opacity  of  the  tympanic  iiiembratw'  is  not  inrn*{|nently  cauiieH 
Iiy  new  ibrnintions  of  connective  tissue  within  the  caWty.  Tliese 
take  Uie  form  of  bamii?  or  false  membranes,  extending  from  the 
tympanic  walls  or  ossicleft  to  the  internal  surface  of  the  membrana 
tynipani,  and  ihi*  opacities  they  cause  voit  in  aize  accoi*diug  to 
their  fonn  and  the  extent  of  surface  to  wliicli  lliey  are  attached. 
In  all  such  conditinns,  the  hiRtre  nf  the  niemhrane  and  the 
reflection  of  liyht  may  remain  nnchanj^ed ;  it  is  only  when 
the  epidennis  of  the  catie  is  insafficieutly  ilhuuinat^d  (as  in 
young  children)  or  much  increased  (a«  in  old  persons)  that 
the  external  Hurface  of  the  membrane  bos  a  dull,  lustreiesa 
appearance. 

Perninnent  opacities  of  the  tympanic  membrane  have  to  be 
distinjrn itched  from  t-iniilar  appearances  d«e  io  the  presence  of 
morbid  product*!  witliin  the  cavity,  auch  as  accompany  the  varions 
catarrhal  and  inflaniniatoi*)*  aflections  already  described.  Tlie 
history  of  the  case,  and  the  fact  that  the  opacity  is  confined  to 
or  most  marked  in  tlie  lower  part  of  the  ti,Tnpanic  uieuibi-nne. 
and  undergoes  varions  alterations  when  the  tympanum  ie  inflated, 
will  sene  io  rlistinffnieh  the  two  conditions. 

It  remains  tit  add  a  i'fvr  words  on  an  opposite  condition  of 
the  membrana  tj-mpaiii,  viz.,  loss  of  suhetance,  which  sometimes 
occtirs  in  patches,  either  alone,  or  while  thickenings  exist  in  mber 
portions  of  (he  membrane.  The  clianj^e  priucipally  affeotfi  the 
membrana  priipria.  the  fibifB  of  which,  once  destroyed,  an*  not 
renewed.  The  nutritivp  disonler  which  produces  tins  result  may 
be  of  a  Hubacute  iuHainniatorv  character,  with  infiltration  as  a 
consequence  ;  or  it  may  be  attendant  upon  abnornml  conditions 
of  pressure  and  tension,  the  effects  upon  the  membrane  bein^ 
tlie  ilegeneralion  of  its  Hbres,  raolecniar  dinintepTitiini.  fiitty 
change*,  and  absorpiiun.  Atntpby  is  the  ultimate  result,  and 
the  affected  p<irtiona  of  the  membrane  are  therefore  thinner  and 
less  ivsistant.  If  the  wasting  prnresa  Ije  of  a  more  rapid  cha- 
racter, and  attended  with  exudation  into  the  tissue  of  the 
membrane  and  softening,  the  process  is  apt  to  involve  all  the 
layers,  and  iwrforation  is  the  neceesarr  cnnsequenre. 

In  atix»phic  processes,  such  m^  those  just  describe*!,  only  sntnll 
islets  of  the  membrane  may  be  affected,  or  tlie  ttrealer  iKirtion 
thereof  may  be  involve*!,  and  between  the  two  extremes  there  are 
many  intemiedioto   degrees.     The   atropbiiMl    portions   are  nutre 
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When  the  mombi-aiif  is  attached  by  coinirclivf  tissue  to  Ow 
hmer  wali.  and  is.  theivtbrt* .  somewhat  movable,  the  diagnoBitt 
beooinei»  more  difficult,  liill.ition  of  the  tynipannm  inaVi  in  such 
a  cos*',  canse  the  meuibraue  lu  bulge  outwards  and  pruibice  a 
decided  change  in  the  reflection  of  tlie  light,  bnt.  unless  the 
movement  be  aomewhat  conBiderable,  there  will  Ije  no  marked 
de()rt>siui]  corresponding  with  the  adherent  spcit.  Appearances 
similar  tu  those  caused  by  arlhesions  may  also  be  due  to  increased 
tension  ot"  porlionii  of  the  membrane.  When  air  is  forced  into  the 
t}in]mnum,  such  jwrtions,  being  more  re^iritant  to  pvessuiv.  remain 
Itelow  the  suil'ace  of  the  membrane  gt;uerally,  as  is  tlie  case  with 
adhesions.  When  thin  condition  ja  noticed  and  the  depreseed 
apot  is  at  tile  rinnie  time  upacjne.  the  qnestion  whether  aflheaions 
exist  will  l»e  Very  difficult  To  determine. 

Tlie  adhesionij  which  aiv  farmed  between  various  portions  of 
the  tympainim  are  liable  to  produce  great  alterations  in  the  ccm- 
ditiuu  of  the  caWty.  nte  latter  is  often  diviMi-d  into  irivgular 
spaces,  either  commtniicating  with  or  shut  off  from  t-och  other; 
and  the  opening  into  the  Kaistachian  tube  and  into  the  matctoid 
antrum  ma\'  I»e  completely  occluded  by  false  membrane.  Spaces 
of  tliis  kind,  formed  in  tlie  tyinpunuiu  and  shut  nff  from  the  air, 
become  filled  with  epithelial  debris  and  particles  of  cholestearin. 
As  a  matter  of  cnun^e,  the  sizt*  f)f  the  cavity  is  much  reduced  by 
the  conniH;livi--tistiue  formations,  which  not  ouly  extend  acro&s  it, 
but  sometime.^  fill  up  the  depressions  so  as  completely  to  obliterate 
tJiem.  As  a  ftii-ther  reauU,  the  bands  and  layers  of  connective 
tiwue  sometimes  become  ossified  or  indurated  from  cakareoua 
deposit)^,  and  produce  ankylosis  of  the  ossicles  and  rigidity  of  the 
fenestra  rotunda,  witJi  serious  impairment  of  hearing-power  as  a 
rtecesaary  ix-sult. 

In  these  cases  of  adherent  cicatrices  of  the  niembrana  tj-mpani, 
the  degree  in  which  the  hearing-power  is  affected  varies  with  the 
Condition  of  the  ossicles  and  fenesti-ai.  The  impairment  is  least  in 
those  cases  in  which  only  that  part  of  the  membrane  which  is 
below  the  handle  of  the  malleus  is  adherent  to  the  inner  wall. 
Wlien,  however,  the  upper  portion  is  atiected  and  the  handle  of 
the  malleus  is  drawn  iuwarck  and  umt*;d  with  the  promontory, 
ujid  the  incus  and  stapes  are  adhei*ent  to  the  membrane,  the 
ol^taclea  to  the  conduction  of  sound  will  necessarily  be  very  girat. 
o  compensation  occin-s  iti  those  cases  in    which  the  stapes. 
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is  tlecidedly  Urawii  inwaMg.  while  the  handle  of  the  malleus  is 
displftccd  in  the  same  direction,  and  drawn  more  or  loss  forwards 
or  backwanlf  in  difl'erent  uasfs.  Sometimes  it  lies  horiz*>ntAllv 
aci-uais  the  upper  part  of  the  cavity.  When  the  ineuiliraut"'  is 
adherent  to  the  prnmnntor)-,  the  altac-hed  portion  ap]x*ar8  as  a 
yellowish  disk  with  an  indistinct  mar^n.  The  attachment  may 
he  either  direct,  or  by  means  of  connective  tissne :  in  tho  latter 
case  the  depression  in  leas  nmrkerl,  and  the  spot  \e  npaqne  and 
whitish,  rather  Uian  yellowish  in  colour.  Adhesion  between  the 
long  process  of  the  Incus  and  the  nientbrnne  appears  as  a  yel- 
lowish-whit*^ Btreak,  and  when  the  malleus  is  connected  liy  bantls 
with  tlie  lower  extremity  of  the  incns,  a  patch  of  the  fiame  tint 
can  sonu'tinies  be  recoffiiised. 

Tlie  appearances  as  just  desciibed  alter  considerably  after  air 
has  been  injeot^'d  intfl  the  tj'nipnnum.  If  the  adhesion  be  anf- 
ficiently  close  elfectually  to  resist  the  force  nf  the  air,  no  change 
will  Ix'  noticed  in  the  appearance  of  the  spot  itself,  but  the 
membrane  at  the  circnnifei-enne  will  be  forced  more  or  less 
outwards,  mid  will  reflect  the  lif^ht  diflerently.  If  the  result  of 
the  injection  be  to  separate  the  membrane  from  its  nttaohment 
and  to  bn-ak  up  adhesions,  the  abnormal  concjivity  will  to  a 
great  extent  disappear,  and  n  reddish  tint  may  be  noticeable,  due 
to  escape  of  blood  from  ruptured  vessels. 

Politxer  reconunends  that  a  priIhs  should  be  used  to  assist  in 
the  diagnosis  of  adhesions.  If  any  portions  (jf  the  membrane  fail 
to  move  when  air  is  injected  or  when  Siegle's  speculum  is  used,  and 
a  lirin  osseous  basis  can  be  felt  with  the  prolte.  it  may  be  infeni?d 
that  tlie  cicatrix  is  directly  coiniected  with  the  Ixmy  wall.  It  must, 
however,  be  remendiered  that  thlikentd  and  calcified  portions  of 
the  membrane  will  appear,  wJit'U  touched,  as  hanl  as  bone. 

The  manner  in  which  li^ht  is  reflected  also  serves  to  guide 
the  diagnosis.  When  the  lower  portion  of  the  membrane  is 
adherent  to  the  inner  wall  of  the  tympanum,  the  normal  cone 
of  lij;ht  is  decide4Uy  mlarg-ed.  When  the  jxisterior  sejrment  of 
the  niembi-ane  is  adherent,  the  light  is  rellectetl  from  a  hiangular 
spot,  the  apex  of  which  (Htn-ettp(nids  with  the  extremity  of  the 
handle  of  the  malle\ig.  wliili-  the  base  is  t^mards  the  proniontor)-. 
11"  this  cone  of  light  remain  unaltered  when  the  membrane  is 
forced  ont%vard8  by  the  air-douche,  there  can  be  no  doubt  aa  to 
the  existenee  of  adhesions. 
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When  th*-  niembiiiiie  is  nttached  by  (XJunt'ctive  lissiit:  to  the 
inner  wall,  ami  in,  theiN'tVuf.  somewliat  movable,  the  diagnoeis 
becomes  more  ditticitlt.  Intlatitm  of  the  tyinpaiiiini  may,  in  such 
a  cut*,  cause  fhe  memlirane  to  bulge  outwanJd  and  produce  ft 
ciecided  change  in  tlie  ivHe^^tion  of  the  light,  but,  iniless  the 
movement  be  somewhat  consiilerable,  there  will  be  no  marked 
depression  wirivspondin^  with  the  adherent  spot.  A])pearance8 
similar  to  those  causinl  by  a(tbi-:*ions  may  also  be  due  to  increased 
■  tension  of  portions  of  the  membrane.  When  air  is  forced  into  the 
tympanum,  such  portions.  bein|^  more  resistant  tu  pivtiHiirr.  ivinain 
lielow  the  surface  of  the  membrane  generally,  as  is  tJie  case  with 
Adheeiune.  WHien  this  condition  is  noticed  and  the  depressed 
spot  IB  at  the  same  lime  opaque.  The  rpiestiun  whether  adhesions 
exist  will  be  vei-y  difhcult  tu  determine. 

The  a<lhesiomf  which  are  formed  between  various  portions  of 
the  tympanum  are  liable  to  produce  great  alterations  in  the  r.on- 
flition  of  the  caivity.  The  latter  ia  often  divided  into  iri-e)^mlar 
spaces,  either  cunnnuuieating  with  or  shut  off  fruin  each  other; 
and  the  ofiening  into  the  Eustachian  tube  and  into  the  mastoid 
antrum  may  be  completely  oef_*liifle<1  by  false  membrane.  Spaces 
of  Uiia  kind,  formed  in  the  tympanum  ami  sliut  oH'  from  the  air, 
become  tilled  with  epithelial  debris  anrl  particles  of  choleetearin. 
As  a  nmtter  of  coni¥e.  the  ei/e  of  the  cavity  is  miifli  i-eduL-ed  by 
the  connect ive-tissue  funoatiuns,  which  nut  only  extend  ocro&s  it, 
httt  sometimes  fill  up  the  depresaions  so  as  completely  to  obHt«rate 
them.  Ar-  ft  further  result,  the  bands  and  layera  of  connective 
tissue  euiiietimea  bewtme  usal[ie<l  or  indurated  from  calcareous 
deposits,  and  pi'oduce  ankylosis  of  the  ossicles  and  rigidity  of  the 
faiestra  rotunda,  wth  serious  impairment  of  hearing-power  as  a 
uecessory  ivault. 

In  these  caeee  of  adherent  cicatrices  of  the  menibrana  tympani, 
tlie  degree  in  which  the  hearing-power  is  affected  varies  with  the 
condition  of  the  ossicles  and  fenesti-a,\  Tlie  impairment  is  least  in 
those  cases  in  which  only  that  part  of  the  nu-mbrane  which  is 
below  the  handle  of  the  malleus  is  adherent  to  the  inner  wall. 
When,  however,  the  upper  portion  is  affected  and  the  handle  of 
malleus  is  drawn  inwards  and  united  with  the  promontory, 
the  incus  and  stapes  are  adherent  to  the  membrane,  the 
obctacles  to  the  coTuluctioii  of  sound  will  necessarily  be  very  gtvafc. 
Home  compensation  occurs  in  those  cases  in    which   the   stapes, 
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thoujjh  sfpnrAted  from  tik-  incus,  bt-coinos  adhetviit  to  tlie 
inemhran<> ;  Htkinicl  is  then  condticteil  from  the  latter  to  the 
boiif  ill  L'ontm:t  with  it. 

Treatment  of  Adhesions. — AN'hen  Ik*  hearing-power  is  decidedly 
iniih'UD'd,  liud  nil  iiujtntvciiient  rfi^iilts  from  inflation  and  other 
methuds  alivady  (It*8(*nb«H],  divii>ioii  of  the  adherent  tiBEtnes  may 
prove  Bucct'ftsful.  Otietiuatc  sulytfetEvt*  st'iisations  are  also  »uin(*- 
tinies  relievfd  by  operations  of  this  kind,  which  ore,  howvver, 
t»iitra-iiidicated  when  Loue-couduction  is  lost  or  considerably 
diuuuislu-d. 

1'he  indicatioiw  for  operative  treatment  are  by  no  means  clearly 
defined ;  they  are  summed  up  as  follows  by  Politxer,  who  has 
Ofjerated  rejieatt'dly  with  ti  fair  amount  of  success : — 

(1)  When  adhesions  exist  between  the  memhi^na  tjTnpani 
and  the  inner  wall ;  when  the  surface  of  the  former  Is  marked 
by  irregular  deprettsions  and  l)ai*-like  ridge^s,  while  the  odsicles  are 
immovable  and  the  hejiring-power  is  much  impaired.  'Jlie  con- 
dition of  the  membrane  ivmoins  unchan>i;ed  when  the  air  is 
rai*efiRd  in  the  meatus.  Under  sucli  circumstaut^es.  the  operation 
consists  in  dividing  the  rid^^'^  at  ri^ht  angles  to  their  course;  one 
or  two  incisiijns  aiv  made  with  a  small  knife  rt»Hnde<l  off  at  its 
extremity,  and  are  carried  divwn  to  the  promontoiy.  Holitzer 
states  that  be  ubtaine<l  favourable  resulti:  in  vaav^  in  wliich 
band-like  ridges  extended  between  the  handle  of  the  malleus 
and  the  articulation  between  the  incus  and  sta])es.  The 
edges  of  the  inciBlons  are  apt  to  unite  soon  after  the  opi<rattan. 
the  result  of  which  is  sometimes  permauent,  but  sometimes 
temporary. 

(2)  When  thn  lower  end  of  the  handle  of  the  malleus  is  uuittMl 
with  the  wall  nf  (lit*  promontori'.  so  tiiat  the  incus  and  iita)x*B  are 
dniwni  inwrirds,  there  is  sehons  impairment  of  hearing,  which  may, 
however,  be  relieved  by  several  incisions,  made  at  right  angles, 
into  the  cicntrieial  tissue,  new  the  extremitj-  of  the  handle  of  t]m 
malleus.  Tlie  oi>eration  will  phwe  ueelees,  if  the  latter  Itone  and 
the  incus  be  imbedded  in  connective  tissue.  If.  in  such  eases.  tJie 
articulation  between  the  stapes  and  incus  he  exposed,  and  the 
CL'uditiuu  be  improved  when  pressure  is  mode  with  a  pmbe.  the 
inference  may  be  drawn  that  the  adherence  of  the  mallens  to  the 
promonton-  kreps  the  remaining  ossicles  in  a  tense  condition.  To 
remedy  this,  and  to  release  the  stapes,  i*ulitzer  divides  the  long 
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prooe6s  of  the  incus  by  means  of  a  pair  of  small  scissors,  ha\ing 
blades  4mni.  long  and  l^nim.  wide.  One  blade  i«  Bxed,  while 
the  other  moves  with  a  lever  motion.  The  scissors,  fitted  inlu  an 
appropriately  curved  handle,  with  the  blades  closed,  are  passed 
in  a  horizontal  direction  towanJs  the  long  process  of  the  incus, 
and  then  opened,  pushed  forward,  and  closed.  After  the  operar- 
tion.  in  order  to  prin-eut  uninu,  a  probe  is  used  to  push  the 
upper  end  of  the  bone  backwards  and  upwards ;  some  amount 
of  force  is  necessary  for  this  purpose.  The  position  of  tlie 
bone  cannot  Ix-  altered  when  there  is  mucli  connective  tissue 
in  the  upper  rynipauic  spaces,  or  when  there  is  ankylosis  of 
the  incus. 

(3)  When  the  movements  of  the  stapes  are  interfered  with  by 
fibrous  oiinnective  tissue  In  the  posterior  superior  quadrant  of  the 
promontory,  oud  iu  the  pelvis  ovalis.  In  these  cases,  a  horizonta! 
incision  is  earned  below  the  head  of  the  stapes,  dividing  the 
cicatricial  tifisne  and  releasing  the  bono  to  some  extent.  If  littlo 
or  no  impmvement  result,  another  incision  should  be  made, 
parallel  to  the  former,  but  above  the  head  of  the  stapes.  If  the 
teudou  of  the  stapedius  muscle  be  imbedded  in  Hie  cicatricial 
tissue  in  the  niche  of  the  tenestra  ovalis,  and  is  visible  on  t^e 
surface  of  the  cicatrix  as  a  whitish  band,  extending  backwards 
from  the  hea<l  of  the  stapes,  an  incision  through  the  new  tissue 
will  include  the  tendon,  and  it  should  be  carried  at  rij^Iit  ansjles  to 
its  course.  Other  methods  are  required  for  cases  in  which  no 
opening  exist«i  iu  the  tympanic  ineinbr.'ine.  but  it»  tissue  is  so 
clianged  as  to  allow  bands  of  false  membrane  to  be  visible  through 
it,  and  no  alteration  is  produced  either  by  the  air-dnuche  or  by 
aspiration.  If  an  operation  be  decided  upon,  tho  fir!«t  step  is  to 
make  an  opening  in  the  membrane  with  a  paracentesis  needle 
close  to  the  spot,  where  the  band  ap]>ears  to  Iv  attached.  A 
tenotome,  suitably  curved  near  its  upex.  is  passtnl  thi-ough  this 
openinfi.  and  the  band  is  then  divided.  Wrerlen's  instrument 
consists  of  a  latu-et-headed  needle,  btnit  close  to  its  apex  nearly  to 
a  right  angle,  and  having  a  ver}*  sharp  edge  all  i-ound.  The 
needle  is  attached  to  a  handle,  and  can  bo  fixed  in  any  position  by 
means  of  a  screw-arrangement. 

Separation  is  u»(ual1y  attended  with  great  difficulties  when 
portiojis  of  the  membrane  are  closely  applied  tt»  the  inner  wall 
aiid  firmly  adherent.     The  method   of  operating  is  to  make  an 
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iacieion  just  ontaide  the  margin  of  the  adherent  spot,  and  thi*n 
1x1  introduce  a  curvfd  ueedly  temiinatiug  in  a  tiatt^rned  exttvniilj, 
rvsenibling  ft  veiy  small  shai-p  spoon.  An  American  eurg^on, 
Dr.  Piinit,*  divides  adhesions  liftween  the  nifinbrane  and  the 
{>rmnontor}'  with  a  very  email  iridectomy  knife,  having  a  long 
Iiandlr.  He  allows  the  wUierent  portion  to  remain,  and  thus 
fstablishes  a  permanent  opening  in  the  membi^ane.  In  a  cae=e 
thus  treated,  hearing-power  for  the  voice  was  much  improved  by 
ihv  operation.  'A  year  afterwards,  the  opening  in  the  membrane 
remained  of  the  original  size;  the  cavity  of  the  tympanum  was 
dry ;  Uie  watch  was  heard  when  pressed  upon  tJie  auricle— liefore 
the  (jjK'ratioii  it  was  nut  heard  at  all — iirdinarj^  convereation  was 
readily  heard  at  the  <listance  of  twenty  feet."  Chronic  snppnra- 
tive  inilaniniation  was  tlif  result  in  another  case. 

Dr.  H.  Schwartzi't  maintains  that  in  tlie  large  majority  of 
caw's,  the  (jperatiuna  above  referred  to  have  prove*!  unsuccessful. 
Antifleptic  precautions  render  them  almost,  if  nut  altogether,  free 
from  danger;  but  the  ImprcvfKl  hearing-power  obtained  in  the 
most  favourable  eases  is,  fur  the  most  part,  transient.  Adhesion 
again  takes  place,  and  the  deafness  and  subjective  sensatinnr; 
exhibit  no  change.  The  best  results  ai«  witnessed  after  the 
division  of  tight  cord-like  bands,  whose  insertion  into  the  inen>- 
brane  or  handle  of  the  malleus  is  distinctly  \*i8ible  through  tlie 
former  atrnctnre.  Adheaiona  lietweeu  tlie  prtmntutory  anil  the 
malleus  are  i-specially  suitabit'  for  o|H*ration.  Should  n'lniion 
take  place,  complete  excision  of  the  nialletm  is  the  only  method 
of  treatment  likely  to  prove  snccessful. 


•  Housu'ii  J'realttr  mi  ihtcaia  of  the  £ar,  j).  4S3. 
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FbnnstfoD  of  Choleeteatomatous  Masaes  m  the  Tympanic  Carities—The 
Growth  of  Poljpi— Caries  and  NecroBis  of  the  Teraporal  Bone- 
Extension  of  JnflnmtnatioD  to  the  Mastoid  IVooesH  and  L'ells — 
Cholesteatoma  of  the  Tympanum,  N'ature  and  Pathology — VirchoT's 
Views— TJieories  Advanced  by  Trdltach,  IIal«erniann,  and  rnUtwr— 
Symptoms  and  Consequences — Uiagnoei»—l*rognosiB— Treatment. 

ix  tlie  a<.-cuiiiit,  jjivfii  in  a  previous  elmpt*^r.  of  chronic  iniddle- 
»<w  suppuration,  rt-i'ereiice  was  made  to  the  tact  that  tht;  disease  is 
ray  prune  to  lead  to  fiirther  consequences  and  changes,  some  of 
wlticb  nffift  jmrticulnrly  the  etructtn-fs  of  the  oi^aii  of  hearing, 
while  othi^rs  involve  various  part^  moi*e  or  less  closely  connected 
llierewitii.  In  this  and  in  three  succeeding  chapters,  a  deacrip- 
Uoo  Mill  be  given  of  those  cousequenced  which  may  bt*  included 
intbe  UrsT  categorj';  in  subsequent  pages,  tliose  which  belong  to 
Ibe  aecond  will  be  duly  cx>nsidered. 

The  j)rinci{)al  cou&equtfnce§  ami  &equclEC  which  implicate  the 
organ  of  hearing  ore  four  in  uuhiIkt,  and  will  be  described  in  the 
fiiUo«'ing  order:  (1)  The  tbrmntion  of  cIiolfSteat<>niat<iuci  masses 
in  tiie  tympanic  cavities.  (2)  'Hm  gTo^^'th  of  polj'pi.  (3)  Caries 
and  neci-osite  of  the  osseous  walls  of  the  ear  and  other  parts  of  the 
tmporal  bone.  (4)  Kxteusiun  uf  inllaninmtion  to  the  mastoid 
prooeas  and  culls. 


Hatnre  and  Patholo^. — As  a  ivsiilt  of  chrtmio  punilent  in- 
tiammalicn  'A'  Ihf  luMldlt*  ear.  soft  masses  are  sonietimea  found 
to  occupy  the  tympannm  and  the  maKtoid  cells.  Owing  to  the  fact 
that  «iirh  massps  oontain  chnlestprine  anrl  fatty  materials,  tJie 
t^eriii  choteftatimiui  lia.'*  hmvu  generally  applied  to  lliL-in.  'M^b 
name  was  intro<Iuced  by  J.  Mullei*  more  Than  fifty  years  ago :  he 
regarded  thn  maesea  ae  tumotirs,  i^nthoiit  hlood-vessels,  encap- 
siulal«d  I»y  a  thin  uieinbrntx*,  and  composed  of  cellular  elexneuts. 
unaiiged  in  layers.  The  eholesterine  found  between  the  layers 
«f  these  iwarly-white  tumours  was  considered  ae  essential  and 
characteristic,  aiul  a.«  ditilingui!ihiii|r  them  from  otJicr  fatty  growths. 

N'irchow's  new  of  the  nature  of  these  maesee  is  altogether 
ditTerent.  He  rejjai'ds  them  as  epithelial  neoplasms,  made  up  of 
polygftnal.  flat,  ntm-rincleated  epidermoid  cells,  with  chfth^eterine 
crystals  lying  Ix-tween  them.  Whether  occurring  ui  the  temporal 
bone  or  elsewhere,  they  are  heterofilaeiic  formations,  and  iu  this 
re^ppct  differ  frf>m  atheroma.  Ilipy  are  most  C'tramon  in  tho 
temporal  bone,  and  especially  in  the  upper  aiul  outer  portion  of 
the  ti,*mpanic  cavitj-  towards  the  cells  of  the  mastoid  process,  the 
refff-fstift  ^ifH\jmjianic}i»  (or  the  adihia  ad  mitrum).  At  first  the 
growth  is  entiivly  iiicIo9e<l  in  the  bone,  and  it  may  continue 
thus  limited ;  but  it  often  distends  the  bony  canty,  caiises  al>- 
sorption,  and  finally  peHorates  the  bone  into  the  tymjMmum,  or 
(he  external  nudif^iry  canal,  ctr  ivache:*  the  surface  of  liie  ntast-oid 
process,  or  breaks  into  the  middle  or  posterior  cranial  fossa.  The 
absorptioii  of  the  hone  may  cause  no  sj-raptoms,  but  in6amniatory 
pi-oces(se8  an*  apt  to  arise,  the  bone  becoming  carious  and  the 
neoplasm  midergoing  more  or  less  disintegration.  As  result*  of 
extension  of  inflammation,  the  membrane  or  canal  may  be  pet^ 
forated  and  otoiThrea  may  ^et  in.  If  the  growth  extend  towards 
the  cranium,  it  may  induce  phlebitis  of  the  lateral  sinus,  with 
thrombosis,  meningitis,  or  cerebrifis. 

An  entirely  different  view  of  the  origin  of  these  mat'ses  has 
been  put  forth  by  v.  TriSltsch*  and  ofhei-s.  Iliey  are  i-egarrletl  as 
epithelial  aecitmulations,  in  which  the  cells  have  been  transformed 
from  the  cylindrical  to  the  Hattt^nwl  kind,  the  change  1)eing  the 
result  of  pressure  exei-cised  by  the  inspissated  aud  degenerated 

•  Artkirf.  OhreHhrilkiindt:  vol.  It.  p.  1*7. 
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pua  cells,  or  ui'  injurious  iiiflnenoes  actinjj  throu^rh  tlv  pertbi-ated 
raembrant*. 

According  to  Prof.  Hnbirniann,*  whose  views  have  been 
jptetl  by  ['I'litiser.  the  fui-iimtioii  of  eholesu-atoina  is  due  tn  the 
)wth  and  development  of  the  epidermis  of  ihf  f*xtenittl  ineatii? 
or  erf"  the  membrana  tympani,  and  the  occupation  by  snob  growth 
of  the  spaces  of  the  middle  var.  Duriiijf  ehroiiic  inflarniimtimi  of 
the  lining  membrane  of  the  tympauuni,  there  is  active  prolifera- 
tion of  the  epidermis  of  the  membrana  tympani  and  of  the  adjacrent 
portion  of  the  meatus.  'lliU  process  not  infi-e^pieiitly  extends 
over  the  marjfin  of  a  perforation  tt>  the  ulcerated  niiioo»(>  niem- 
brane  of  the  middle  ear.  and  thua  not  onU*  tlie  tym])aniim.  but  llie 
mastoid  antrum  becomes  coated  with  t'pidermis,  and  then,  if  tin' 
inflammation  ceases,  healing  takes  place,  [f,  howe\'er,  the  process 
continue,  and  V  acc(tmpanied  by  more  active  jjroliferation  of  the 
cells  of  the  Malpi^hinn  layer,  these  latter  will  enormously  increase, 
and  the  homy  layers  will  become  det-aclied  and  ivnioved  ihroiiyb 
the  meatus.  Should  ifmoval  not  take  place,  the  nells  (accumu- 
lating m  layers  for  the  most  part,  concentric)  will  form   iriast»ea 

srrespiHiding  in  size  and  shape  to  the  spaces  they  occupy,  and 

ich  masses  constitute  a  cbolcstcatonm. 
According  to  this  view,  a  cholesteatoma  represents  a  sac-like 
growth  of  the  epidemiis  of  the  niend)rai]e  or  of  the  meatus  into 
the  middle  ear,  and  it  is  to  be  oliserved  that  from  a  mass  of  tins 
kind,  sao-like  prolongations  may  branch  off"  and  occupy  spaces 
oear  at  hand.  Habennannt  gives  a  drawing  itf  a  cholesteatoma 
of  the  mastoid  antrum,  foniied  by  tlie  growth  of  e])idenni!»  in  the 
ricinity  of  the  uifimln-fi ua.  ihti-dAa.  F^i-om  ihi*  prinmn'  formation, 
a  branch  extendetl  anrl  fille<i  the  s'liace  Ijetween  the  malleus  and 
liie  incus  on  tlu-  one  side,  and  tlie  inner  wall  of  the  cavity 
on  the  otlier.  A  large  strip  of  its  external  surface  is  oivered  liy 
cylintlrical  epithelium,  'niese  latei-al  prolongations  are  pi-obably 
due  to  the  development  of  phig-f ha]3eil  portitjus  from  the  Ma!- 
pighian  layer,  which  then  become  hardened  in  tJieir  centres — a 
prooesA  '(imilar  to  that  which  sometimea  occurs  in  polj-poid 
growths.  The  so-trailed  ■'  epithelial  pearls."  sometimes  formed 
on  the  membrana  tympani.  and  on  cicatrices  after  ]>eifnration. 
hare  a  sinnlar  origin. 

•  Arekiv/.  Ohrmheilkuniie.  toI.  xxTii.  p.  42. 

+  Dr.  H.  8chw»rtw)'«  ffanithnr/i  lirr  OhrruiriHundt;  S.  257. 


There  an\  theretbre.  two  principal  theoriew  m  to  the  orij^n  of 
chnleRtcntoiiinta  in  tlie  initlHle  far.  Virohow  believts^  them  to  be 
always  truf  hehrophi'tit:  formations.  Oth**r  authoriries  beliete  that 
thfv  becom**  developed  in  the  foiirse  of  fhroiiic  suppuration  in  the 
iiiiHfllp  eAT  from  epidermis,  wliieh  has  extended  therein  from  the 
IMr-rforalwl  membraiiB  or  the  exti-rnal  aiiditflrj'  canal,  aud  which 
has  slowly  and  continnalty  kept  shedding  its  hdrny  layer,  thus 
fonnin^  a  t<l  ratified  mass. 

Choleeteatomata,  mode  up  uf  concentric  lameHee,  appi^ar  to  be 
<lestitTito  of  a  membraiioxip  capsnie,  differing  in  this  re«pect  (rum 
Inie  pearly  tumoure.  The  tipaces.  however,  whii-h  Ihey  occupy, 
are  usually  lined  by  a  deUeat«.  shining  membrane. 

SymptomB  and  Consequences. — The  presence  of  these  ma:J8e* 
in  llie  oiivitie!»  of  the  middle  ear  may  be  alt4.*nded  with  very 
serious  results.  On-ing  to  their  peculiar  structure,  they  are  e«p*- 
vially  liable  tu  be  acted  upon  and  incn-'n^jed  in  siize  by  the  inHltra^ 
tion  of  fluid  matters,  and  they  are.  moreover.  constAntly  growing 
by  additions  from  without,  'llie  alight  but  continuous  pi*es6urr 
on  the  walls  of  the  cavities  tends  to  cause  atropliy  and  even  loa; 
of  substance  and  the  formation  of  gaps.  Opening  may  thus  I>e 
fonned  into  the  large  vascular  channels,  and  inlo  the  cavity  of  the 
skull.  When  the  mastoid  cells  ait:  occupied  by  cholesteatoma. 
openin(^  may  form  in  the  postt'rior  wall  of  the  meatus,  or  pro- 
lou^mtiuii  of  the  gn)wih  may  take  place  into  the  "attic/'  aud 
thence  through  ShmpneH'.-i  membrane,  in  some  casce,  the  masses 
undergo  decomposition,  with  pyaemia  or  suppuration  within  the 
cranium  as  results.  Micnt-organisms  are  invariably  ]>resent,  and 
all  the  conditions  are  favourable  tu  tlieir  growth  and  development. 
The  fbnnation  (tf  cholesteatoma  is  most  often  nlwerved  in  sordfnlous 
and  tuberculous  subjects,  who  an-  especially  pi-om*  to  sutfer  from 
chronic  suppurative  disorders  of  the  middle  ear. 

Cholesteatoinatouii  formations  may  continue  for  some  time  in  a 
quiescent  state,  without  causing  any  veiy  marked  symptoms. 
Sooner  or  later,  however,  tliey  will  produce  more  or  less  deafiiess. 
tinnitus,  and  discomfort  in  the  ear.  Febrile  symptoms,  due  to  re- 
tention of  purulent  discharge,  giddiness,  nnd  vomiting  are  not 
mfre<jnently  supeiaddeil.  The  severity  of  the  symptoms  is  in- 
creased fn>m  time  to  time,  owing  doubtless  to  swelling  of  the 
masses.    This  result  is  acunetiuips  wilnesawl  after  syringing  the  ear. 

Diagnosis. — The  nature  of  the  %:aav   uuii   Ix*  positively  detei^ 
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miiifd  only  when  cIi<i]H^t*"atomatous  ma.Hi*«»fl  nm  visible  in  the 
DipatuA  or  tyinpanuni.  or  \vh«!ii  fragments  of  the  same  art?  removed 
by  sjTingiug.  Characteristic  portions  can  occasionally  be  removed 
with  a  prolte  or  stxxjp.  It  someTimert  happenf*  in  tiiene  cases  that 
the  exaniinalion  is  rendered  very  di(fii:ult  by  swelling  of  ihe 
posterior  and  upper  wall  of  the  meatus,  to  such  a  degree  as  to 
.^wclnde  a  Urge  portion  of  the  canal.  A  good  h'ght  and  the 
'greatw^t  carp  are  necwssan,'  during  the  exainluation.  When  the 
growth  occupies  the  mastoid  antrum  and  cells,  there  are  often 
signs  of  inilammatoiy  irritation  and  swelling  of  the  adjacent  parts. 

Tlie  Pn^;iioiu  is  always  moi-e  or  less  grave,  by  reason  of  the 
danger  that  exists  of  the  growth  breaking  through  the  bouy  walla 
and  setting  np  niiechief  in  important  stmctnrefi.  The  fnnnation 
of  chule^teatcmia  may  gu  on  fur  some  time  without  causing  any 
decided  symptoms,  detention  of  purulent  matters  is  indicatiil 
bj'  pain  in  the  head,  great  tendemttM  of  the  parts  about  the  ear, 
rigoi's.  giddiness,  fever,  and  vomiting.  Openingn  may  form  in 
various  diivctions,  c.fj.,  into  the  external  meatus,  thmugh  the 
posterior  Mall;  ext<'rnally.  through  the  mastoid  portion;  into 
Uie  labyrinth,  the  lateral  sinus,  or  Into  the  middle  or  posterior 
fo^a.  Of  the(«e  pow»ibi!iHes,  an  external  opening  is  the  only 
hvuurable  course.  Pyeemia.  meniiigitie,  or  cerebral  ab^vss  may 
be  set  up  in  the  event  of  implication  of  other  purtions  nt'  the 
temporal  bone.  The  prognosis  is  decidedly  intliienc:ed  by  the 
degi-ee  of  facility  witli  which  the  removal  of  fragmentt^  and  dis- 
infection of  the  canty  can  be  effected.  So  long  as  any  portion 
remains  there  is  danger  of  infection,  which  is  reinforced  by  the 
tendency  to  fresh  format  i<jns. 

Treatment. — Tlii»  consists  in  tlie  removal  of  the  mass  and  the 
application  of  antif»epti»:  and  other  remedies  to  the  cavities  it 
occupiefl.  When  the  tympanic  mcmbitme  hiis  been  ctunplclely 
destroyed,  it  may  be  possible  to  remove  the  entire  growth  with 
the  aid  of  a  blunt,  hook.  Fragments  and  detached  portions  are 
rUtficult  to  <leal  witli,  hut  sometimes  they  can  Im*  drawn  out  by 
means  of  the  foifeps.  If  they  cannot  Ih*  PBUche<l  from  the  meatus, 
careful  syringing  or  imgntion  should  hn  practised,  with  the  aid, 
if  necessarj',  of  the  tympanit*  in-igator  (Fig.  08.  pa^f  405).  After 
these  att^mpt^  the  purtd  should  be  thoroughly  dried,  and  sub- 
sequently dusted  fiver  with  iodofarm.  Any  existing  granulation!* 
or  polyiH)id   growths   should   be  carefully  removwl  or  otherwise 
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treat<H<l,  Ho  long  a^  tliejie  remain  reaccuinnlation  is  certAin  to 
taki*  plocf.  If  I  lie  opening  in  tli«  membrane  be  so  small  as  to 
previMiT  the  esrnpe  of  Hubris,  it  shoiiM  be  carpfnlty  enlarfred  with 
tbf  pnmci'iitfeift  knife.  If  nn  n|n»niiitr  bns  fonnfd  in  tiie  wall  of 
thi*  nifatiis  or  of  the  mastoid  prucess,  removal  of  purtiuns  of  the 
muss  may  he  tlieuce  effecttMl.  Should  head-s\Tupt<>m&  supervene, 
the  pmper  treatment  is  to  open  the  mastoid  process  and  to  scrape 
awjiy  ihe  eoiitenls  of  the  niaHh3i<)  antrum.  The  »<ame  (.'pemtion 
is  indicated"  whenever  there  ai-e  signs  of  intiaiumntion  in  the 
mastoid  n*^iou,  and  when  there  is  persistent  and  tVptid  ototxhiHi. 
It  may,  iiiilfe*!,  wt  Dr.  Bezold  pointii  out,  be  ini'e^sarj*  in  re|>eat 
the  operation.  Excision  of  the  malleus  and  incns,  both  of  which 
are  oft^n  nioi-p  or  less  carious',  lia^  been  performed  ^vith  jinreesB 
in  caees  of  cholesteatorua.  Bezold  rvconimeufbi  the  subsetjnenl 
infiufflation  of  boric  atnd.  He  considers  that  an  etiological  rel&tion 
probably  exists  between  catarrh  of  the  tulies.  p^-rforation  of 
Shrapiiell's  membrane,  and  oholesteatomatous  formations.  The 
develijpmerit  of  these  latter  may  l-herefore  lie  preventcti  by  the 
adoption  of  PolitKer's  method  of  inflating  the  middle  ear.  and  by 
(he  remfival  of  adenoid  gnmihs  ti'oni  the  iiaso-phar^Tix. 

'lliere  is  another  way  of  uutiiig  upon  these  aceumulfittMl 
masses,  viz..  by  injecting  ttnids  through  the  Ensrachian  ttibe 
into  the  lymjianuui.  and  this  plan  is  especially  n^'eful  in  cases 
in  whieli  liny  niistritctiunti  exit^t  in  the  nieatu».  Uapid  injection 
is  to  be  avoided,  inasmuch  as  it  is  liable  to  cause  giddiness,  pain. 
And  various  other  symptoms.  When  eArefully  performed  great 
<|uaMtitif's  of  aix-iitimlatious  can  f^onietinies  thus  be  removed  fmni 
the  tyinpoimm,  and  the  immediate  restilts  uf  their  removal  are 
*>ft.en  very  Rati8fact<M'y.  Not  only  is  relief  obtained  from  snch 
.■^ynipLoiud  aii  pain,  hemlache.  teelinga  uf  preti.sure.  fulness,  etc.. 
but  far  more  seriou?*  manifestations— e.^..  giildiness,  \-oraitiug. 
rigors,  and  facial  ]>amlysis — may  completely  gulwide.  After 
thoroULdi  cleansing  and  drying  the  ear,  it  is  well  to  insstil  a  few 
drops  of  alcohol  from  time  to  time,  as  little  diluted  as  can  be 
bonic.  with  the  view  of  checking  epithelial  descpiamation.  Such 
]iatient*<  should,  however,  be  fretpiently  seen  by  the  surgeon, 
so  that  pro|H'r  steps  may  l»e  taken  to  piwent  recurrence  of 
accumulations. 

*  On  the  -'Treatment  of  Cbolesleatomata  of  the  Middle  Ear,"  AtrMtv*  tf 
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Classification  oJ  Polypoid  Growlhs — Mucous  I'ulyiii  i>r  flriinulalion  Tumours 
— FibrouB  Polypi  —  Anjfio-Fibromata  —  Myxomata  —  Kelalive  Fre- 
i|ncncy  of  Various  Forma — Ktiology— I'lironii'  Middle-Ear  Suppura- 
tion— Sex  and  Ajre— Seat  of  Origin— Xumbcr  of  Polypi— The  Pedicle 
— Siie  and  (iennral  Conformation  of  Aural  Polypi  —  Syinptonip, 
Subjccitjve  and  f >bjectjvc — L'ODBotiuonceB  which  may  liesult^ — Develop- 
ment and  PrvgrcM  of  iJie  Growths  —  Diagnosis  -  I'olypi  of  the 
Tympanum,  with  the  Membrane  iLtact—Treatmi-nt— Operative  and 

_  by   Application  of    Itcmcdics — Uemoval    by   tht;   Snare — Politicr's 

Knife-  The  Vee  of  Scoops  and  Crushing  Forceps  The  Galvano- 
Cautery-  C^iustie  and  Astringent  Applicatloas  — Adda  —  Alcohol. 
CaBes  for  which  Adapted— Acetate  of  Lead. 
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PoLvn  hud  i)olypttid  growtha  nrp  lm|uently  tbiiTul  in  the 
tympanit;  tyivity  and  external  meatus.  L'tjiisidfrt'd  \\itli  rc^'ard 
.10  Uieir  i^tructurp.  these  |j;rowths  may  bt-  clivitlt-J  intd  thrfc.  or 
^perhaps  four,  classwi,  and  desi^iated  na  mntioim  polyi^i,  also  termed 
ronnd-celled  polypi  or  granulation  tumours,  jifrrum-ata  and  mtfxo' 
auUa.  Some  of  the  fibromatons  growths  are  extremely  vascular. 
Uid   hen^ti  hnvf  been  named  iiv^fl"-jif'iinii'tf".. 

Tlie  Mucous  Polypi  "r  Granulation  Tumours  mv  those 
which  most  often  occur.  ITiey  consist  of  a  delicate  limda- 
mentnl  tisau*".  iM-tween  the  fibrlU  of  which  are  imbedded  many 
cells,  mostly  round,  but  somu  oval  and  spindlt-aliapi-d  fl'lg.  112). 
These  growths  are  freely  supplieil  with  vessels,  and  they  some- 
cimes  contain  cysts  ami  plnnfl-like  formations.  The  rlr] trcssious 
aii<l  (iasurea  on  the  riurfru'e  are  dm'  To  the  inward  proliferation 
and  <lisiiitegration  of  epitlielial  ce)l«,  and  to  the  same  cause  may 
be  atti'ihntwl  some  f>f  the  glanrl-Iike  forinatinris  winch  often 
exlt^nd  more  or  less  deeply  into  the  gI•owth:^.      In  oIIut  instances 
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these  forniatioiici  am  due  ta  liyper{)lasia  of  gltuulH  ntirmally 
(KXiurring  iii  the  meatus ;  the  mucuus  membrane  of  the  t,\'nipanuni 
Hoes  not.  contain  y'*"'!''-  T^'*''  Rmal!  cysts,  also  common,  arc  the 
result  of  ivteution  ut'  glandular  secretion.  In  rare  cases  ll»e 
|K)lrpU8  is  made  up  of  a  single  cyst  coutoiniui^  tlnid. 

The  surface  of  the  polypi  is  often  stained  with  blood  owing 
to  their  vasculaiity  and  the  size  of  their  capillary  vessels.  'ITiesc 
form  loopu  under  the  Bui-face ;  the  largest  vessels  are  to  he 
found  iu  the  stalk  of  the  pol\'j>u8.  whence  they  give  uW  many 
brancheF. 

The  Fibrous  Polypi  whi«th  uaually  grow  from  the  |)eri- 
osteum  are  lirm  and  resistant  to  pressure;  on  section  they  aiv 
paler  and  less  vascular  than  those  just  def^cribed.      According  to 
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Moos  and  SteinbrUgge."  blood-vessels  are  only  indirectly  connecteil 
with  the  development  of  the  tibromafca.  whereas  they  take  a  direct 
part  in  that  of  the  angio-fibroniata.  Fonnative  celln  which  have 
wanderL-d  fn.ini  tiie  bloud-veasels  ore  the  source  of  tibroiuata  ;  ihest^ 
give  rise  to  spindle-celts,  and  these  again  to  connective  tissue 
Kbres,  which  predominate  in  the  t^trunia  of  the  tumour  and  give  it 
it«  pecniiftr  appearance  (t'lgs.  113  and  111). 

Angio -Fibroma tft  begin  as  granulation  tumours,  and  are 
the  reKult  of  proliferation  of  the  elements  of  the  vascular  walls. 
The  cells  of  the  hmic<t  mhentitia  also  proliferate,  and  thus  produce 
a  network  of  cellular  strands.  ITie  same  process  takes  place  in 
tlie  euduthelium,  and  the  vascular  xvalls  increase  in  thickness, 
sometimes  to  such   an  extent   that  many  of  the  vessels  become 

*  jlfvAJtw*  af  0:uU>fy,  Tol,  xi   No.  4. 
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tissue  fibres  (Fiji-  I  lo).  The  fstnictnre  of  such  a  tumour  rt^ 
aemblea  that  of  a  cylindronm.  or  aiigio-^an-oina.  bat  the  latter 
is  distinguii^hed  by  thf  faclt^  that  the  neighbouring  tl^suoa  are 
prone  to  hp  inv.vlpfl,  mid  that  seoonclaiy  growthR  are  often  seen. 
Myxomata. — Aural  poiypi  belonging  to  this  class  an*  very 
rare.  'ITiey  consist  of  gelatinous  connective  tissue,  having  it^ 
cells  aiul  fibrils  separated  and  int^-r-peuotrated  by  a  tnuiRparent 
fluid  (Fig.  110).  Ir  is  siipjxwvd  that  they  are  developed  from 
some  remains  of  those  miicoug  tiniuies  which  had  outlasted 
frptnl  life. 
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With  regard  to  the  relative  frequency  of  tliene  four  (Jause«i  of 


polypit   Moo^    and    Stein brli(jp''s 
proportions: — 

Granulation  tumours 

An^io-tibromata 

Fibromata 

JIvxoiuata 


tables    hIiow    the    follo\\>ing 
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Aural  |rulypi  often  present  certain   peculiarities  of  Rtnirtuw, 
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Thn*.  small  cholesteatomatons  masses  may  be  found  in  rhe  conti-e 
of  th*»  growths,  and  likewise  extrav  neat  ions  of  blood,  blood-cor- 
ptucle».  aud  blood-pi ginenl.  witb  htemin  ci-j'Htals.  Minute  bony 
fomiafinTi?  are  sometimes  noticeable. 

Etiology. — The  formation  of  nurnl  polj-pi'is  in  many  case» 
traceable  to  chronic  supjmrntive  injhmmatio'n  of  (he  lyinpanitm, 
which  is  often  associated  with  hyptn-trophy  of  eonnective  fcissne. 
'ITiey  occur  in  about  1 1  per  t-ent.  f>f  theae  cases.      Purulent  seere- 
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(From  a  PMtlPiil.  ttgei}  lU.) 


tioii  act<$  as  an  irrirant ;  its  inHiu-nrf  i.-.  shiiwii  by  the  fact  that 
pfilypi  in  caaew  ttf  i^njipuration  rlitnintKh  in  sine,  and  otWn  disappear, 
>»  the  latter  subsidei*  under  treatment.  In  Moox  and  Rteinbr(l|;ge'» 
#ries  of  10<"i  cases,  utorrha'a  was  absent  in  only  oul*  instance. 
Polypi  are  often  asaociat**d  with  external  indications  of  scrofula, 
and  in  «ucli  cases  are  prone  to  re-app«ar  after  removal.  Lnntl 
nfectwiui  in  the  ear.  such  as  circumscribed  mrw  or  wtrosu  of  the 
*.ilisofthe  tympanum,  are  apt  to  j^ve  rise  to  polypoid  j^rowths^ 
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wfaioh  Bubeide  when  the  osseou»  disease  is  cured.  Polypi  of  the 
meatus,  besides  being  caused  by  local  alfectioiis,  are  Bometinie«  dne 
to  irritative  proceeaes  in  the  middle  ear,  without  perforation  of  the 
tympanum. 

In  some  cases"  of  aural  pol\-pi  the  etiologj-  is  obscure,  and  nr 
history  of  siippnmtiou  or  piwifku«  mischief  can  be  obtained.  Tt  is 
probable  that  the  real  cause  is  often  forgotten,  owing  to  the 
interval  that  has  el&]j«ed  between  its  dceurrence  and  the  mani- 
festation of  the  growth,  and  to  Ihe  inattention  of  the  patient. 
In  lU  per  cent,  of  Moos  and  Steinbrliggi-V  cases  the  formation  of 
aural  polypi  r(»uld  l>e  an'rilied  to  scarlatina  ;  and  in  it  to  other 
infectious  disease. 

Witli  rejjard  to  thi'  ftex  uf  the  {itilifnts.  these  |K)ly|ii  niv  more 
conmiun  in  malet<  than  in  fenmlei!,  perhaps  because  the  former  are 
more  ol\cn  exposed  to  sources  of  irritation.  Out  of  100  i'aw« 
notiL'wi  by  the  abuve-uanied  jiulhnn*.  there  were  sixty^ix  males 
and  t went}' -seven  females,  and  seven  nol  noted. 

Aural  jiolypi  are  mosi  frequfiiit  tlttrimj  the  ttpcorul  ttenufe  of  lift. 
The  agi's  of  the  |Hitients  just  refernnl  to  mav  be  tabulated  tlms: — 


Between     1  and  10  yeara 

1 2  eases 

10 

,.   20     ., 

Sli       .. 

20 

.,   30     „ 

.     23      .. 

30 

,.  40    ., 

.      H      .. 

40 

,.   50     .. 

.       U      .. 

50 

..   60     .. 

1      .. 

60 

..    70     .. 

\      ., 

Unknown 

.         •         •         # 

i\ 

A  few  cases  of  cou^nital  aural  |H>lypu8  have  been  placed  on 
record. 

in  the  majority  of  cases  (fi8  per  cent.)  aural  polypi  originate  in 
the  tymjMinic  cavity,  ainl  from  its  internal  and  superior  walU  and 
the  tissue  'covering  the  iwaiclrs :  in  25  per  cent,  the  tunnuirs  are 
attached  to  the  walls  of  thf  meatus.  The  petlicle  is  connected 
with  the  superficial  layer  either  of  the  cutis  nr  of  the  maoou6 
menibrnue,  or  may  be  more  deeply  attached,  and  even  to  the  Ixme 
itself.  Polj-j)i  ai-e  stimetlmes,  thongh  rarely,  conn»-ctt*d  with  the 
membrana  tympani,  and  they  have  been  found  on  both  sides  of 
that  stmctuiv.  in  cases  i»f  }n'i*foration  uf  the  membrmie,  minute 
polypoid  groirths  are  sometimes  seen  to  sprine  fT*^nii  tJ 
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of  the  aperture,     line  t\-nipainn  nrific'P  of  thfi  Eustachian  tube  is 
the  dccasioiial  seal  of  polypous  iormatiuns. 

Polypi  are  UBnally  single,  but  multiple  growths  are  found 
hi  about  19  JMT  cent,  of  all  (■a-»es.  In  tlioae  nirewly  alluded  to 
the  multiple  polypi  uceurred  sumetimes  in  the  meatus  alone,  in 
a  few  cases  in  the  tympannni  alone,  and  six  timea  in  both  places 
lininltaneonsly. 

The  pediiiejs  or  ifta-lks  of  aural  polypi  vaiy  in  leugth  and 
thickness ;  in  some  cases  the  gi-owtha  are  eesaile,  and  cunalst  of 
minute  lobules  attached  to  a  coninion  base.  'I'he  pedicle  is 
sometimes  brauchi-d,  caeh  bruuch  supporting  a  head,  and  it  may 
contain  one  or  more  eavitie.^  resembling  uyata.  Nene-fi laments 
ore  found  in  the  pediclett,  but  not  in  the  heads  of  the  pul,^'pi. 
Sometimes  a  polypus  is  attached  to  its  base  by  several  roots,  and 
it  not  infrequi.'nlly  hap])ent«  that  a  grtiwtli  heconies  attac^ihed  at 
Tarious  point^A  to  the  surrounding  partes,  and  thus  additional 
pedicles  are  formed.  Small  e.xc're6cencvs  not  infifquently  Bur- 
rouud  the  point  to  which  the  rc>ot  is  fixed.  In  some  cases  polypi 
apnng  from  the  mast(^id  cells,  and  appear  in  the  external  meatus 
after  the  posterior  and  superior  walls  of  the  canal  have  been 
destroyed. 

Aural  polypi  varj'  considerably  in  she:  sometimes  they  are 
veiy  minute,  and  only  just  perceptible;  sometimes  they  fill  up 
both  tympanum  and  meatus,  and  protrude  from  the  latter  {nm 
Kg.  117).  In  the  majority  of  cases  which  come  before  the  surgeon 
the  growths  are  as  large  as,  or  larger  than,  a  pea,  In  some 
caaes  of  suppurative  intiammation  of  the  tjonpanum,  the  growth  of 
[Kjlypi  it)  exceedingly  rapid,  and  may  be  watclied  from  day  to  day. 

The  sitrface  of  the  granulation  tumours  or  mucous  polypi  is 
generally  much  indented  and  lobulated,  like  that  of  a  T*a»plieny. 
lu  the  case  of  large  growths,  the  depivssions  are  apt.  to  be 
obliterated  as  a  result  of  pi-essure,  and  the  surface  becomes 
sntMith  and  glistening.  In  (ibn>us  polypi,  depressions  are 
generally  absent,  and  the  surface  is  rounded  and  smooth.  In 
iiKWt  cases  there  is  a  Malpighian  investing  membrane,  with  its 
homy  layer:  the  epithelium  towards  the  rf>ot  is  either  cylindrical 
or  ciliated,  but  over  the  body  of  the  pol\-j>nfl  is  generally  tessel- 
lated and  composed  of  several  layers.  The  mechanical  conditions 
of  the  growths  have  an  important  influence  upon  the  amount  and 
character  of  the  epithelial  covering.  * 
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STmptoms. — These  may  br  clft&sified  at.  subjective  aiid  objec- 
tive. With  ivjrard  to  pubjective  ej'mptotue.  they  may  be  alto- 
gi^thtfr  abafiit  in  thf  case  of  small  polypi,  or  masked  by  tlio&t*  of 
some  previous  affection.  OtoiThuja  is  always  present,  and  in  cases 
of  large  poh-pi  not  a  tew  serioiiH  symptoms  may  ivniilt  from  the 
obdiacles  tlius  opposed  to  the  free  eecape  of  the  rliftcliarge. 
Besides  deafness  aud  subjective  auditoi*)-  &(*nsatioiis.  th**  patients 
may  comiilnin  of  heafla<'he.  veitigo.  voniiting".  pnpra-orbita!  nen- 
ralgia,  and  clonic  Kpai^ms  in  the  extremities  of  the  affected  s^ide. 
Ptosis  and  hemiautcstbesia  have  also  beeu  observed,  and  in  a  few 
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cases  epileptiform  attacks  act^onipaiiied  the  diKirder  in  the  ear. 
In  all  these  iii8tance«  the  cerebral  symptoms  dieappt^aivd  when  the 
hindi-»iii.-i-  to  the  I'sru))!'  nf  puh  was  removed. 

'Hie  Objective  Symptoms  ile])encl  ti|)<>ii  the  eiituation.  prn^nvds, 
and  size  of  the  growth,  l^-ttideR  pundent  discharge  ha'mon'hage 
is  alnicmt  always  present,  and  when  the  polypn*  is  a  large  one.  a 
red  growth,  cither  suiootli  or  more  or  lew  lobulat<Tl.  may  lie  seen 
to  occupy  the  external  meatiiH.  In  the  large  majority  of  cases, 
viz.,  in  about  80  imt  cent.,  the  nienibrana  tj-mpani  ic  found  to 
be  either   porloratefl  or   destroyed,      This   fact  "shows  tiiot  the 


TOLYPI  or  TUK   KAU. 


ioD 


prime  cauM^  of  the  formatitm  of  polypi  ik  to  l>e  sought  foi"  in 
euppui-ativt*  iullaniiiiatiun  of  the  tyinpaiitim  ;  it  tdm  explains  the 
extrenifly  fivquent  ori^ii  of  the  tumour  fnmi  the  niiicoii«  mem- 
Irrane  (if  thf  <lnmi.  esptt'ially  from  the  lah\Tint.]une  wall."  In 
cftse«  of  pol\-pi  Rowing  fi-uni  the  meatus,  the  uieuibmua  tyinpani 
is  ^'enerally  foutul  to  be  intact,  at  least  in  the  earlier  Mages. 

Tiie  retention  within  the  tynipftnum  of  the  fmiducts  uf  sriji- 
yiinUwn-  is  the  most  *eriou»  cause  of  danger  in  cxjnnRCtion  wilh 
aural  polypi.  Such  retention  may  cause  caries  aiid  neci-osis  of 
bone,  ami  thf  irrltatirm  is  ven,*  liable  to  ext^^nrl  to  the  mem- 
les  of  the  brain.  ISonietimes  the  purub^nlj  secretion  Ix-coniea 
c«mdense<l  into  cheesy  maeses,  the  decompositiou  of  which  leads 
to  necmsi^  and  it«t  ivsuitt). 

As  a  general  mle,  the  lietehinne^ii  of  aural  polypi  is  a  lengthy 
proceaa.  and  wlien  a.  certain  size  has  been  attained,  the  growth  is 
apt  to  remain  statinnan,-.  Therf  are.  however,  many  exceptions  to 
this  mle,  anil  in  Honie  t'a.ses  the  meatus  becomes  blocked  up  in  a 
few  weeks.  Spontaneous  discharge  is  a  not  infrequent  ending, 
and  this  pnicess  is  most  common  in  large  polypi  with  long  ruid 
thin  j)e<licle:^.  which  are  liable  to  be  laceraTed  and  U»r\\  llinmgh. 
IVisting  of  the  pedicle  may  atsi)  cau&e  detachment,  inasmuch  as 
the  blood-vessels  ai"e  liable  to  be  occluded.  Fatty  degeneration  of 
the  pediele  has  nrcasionally  bt^n  nnticed.  and  in  some  cases  the 
part  b*H.-ome!*  so  fragile  as  to  give  way  during  syringing.  Uisap- 
pearanee  of  a  polypus  is  soraetimes  due  to  ulceration  and  atrophy. 
The  i>ccurT»nH:e  iif  chnlesteatoinatoim  niawes  lias  been  already 
noticed ;  and  chalky  lujd  ys^eims  ileposil^*  are  sumetimes*  found. 
It  must  be  remembered  that  pc"lypi  are  occasionally  cnnnt»cted 
with  the  miiilen^.  which  i.-^  apt  tn  lie  detached  with  the  grtiwth. 
The  Piaguosifi  of  aural  polypi  is  fur  the  nio:»t  part  easily 
made ;  purulent  discharge  from  the  ear,  and  especially  hapmor- 
rhage.  are  the  two  syniptoms  which  attnu-f  the  patientV  nilention. 
It  is  of  opecial  importance  to  detei-miiu-  the  place  ^^(  origin  of  the 
polypns.  whether  it  springs  from  the  iieigbbourlitxid  nf  the  meni-' 
brana  t>-mpani.  or  from  this  structure  itself.  Any  special  setisi- 
tiveiicfts  of  the  tumour  when  touched  with  a  prolie  is  generally 
indicative  of  sonic  growth  other  than  polypus,  the  tissue  of  which 
ia  destitute  of  nerves.  When  the  membrane  itself  Is  in  n  state 
of  polypoid  degeneration,  some  rnsislance  will  Ik*  offered  to  a 
probe  by  the  handle  nf  the  niaileiis ;    but   a   mucous  polypus  ia 
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soft  and  unrfsi}»tiiig,  iinles«  it  is  the  seat  of  calcni-eous  or  oeseoiiK 
deposit. 

Whuti  thf  pol)  pu!j  is  small  or  t-longatvd.  a  probt  geuemlU 
eitables  its  njut  and  plru^e  of  Attachment  to  U-  detected ;  bill  in 
the  case  of  a  large  polypus  lilling  (hi-  meatus  llu'sc  parts  may  Im* 
very  difficult  I^j  aawitain.  It  is  wvll  to  adopt  IVtlitatrV  plan,  and 
to  use  a  hlunt  prol>e  heut  at  a  right  angle  near  it^  extri'niity,  and 
with  its  anterior  end  niarkcd  by  di^'isions  of  five  inillinietre» 
each.  The  bent  p<irtion  of  the  probe  is  pushed  l»etweea  the 
]>olypus  and  the  wall  of  the  canal,  and  aftei-  passing  ruund  ihe 
larger  circumference  of  tile  growth,  is  carefully  directed  into  the 
deeper  part*.  When  the  cii-cular  movement  of  the  point  of  the 
probe  is  arrested  at  a  distance  less  than  that  of  the  external  oritice 
from  the  membrane,  it  may  be  concluded  that  the  obeiacle  ia  doe 
tu  the  root  nf  the  ])olypu8.  If  the  i-oot  be  met  m  ith  at  lomm. 
IVoiu  tliB  orilkv,  it  U  uhnost  certain  tliat  the  prowtli  originates  in 
the  external  meatus;  M-hen  the  distance  is  greater,  the  growih 
pmbably  springs  fmin  the  tympanic  cavity.  If  the  p<ilypni'  he 
easily  movable,  the  stalk  will  be  narrow  and  thin  ;  but  if  thi* 
movementa  be  ivstricted,  the  pedicle  will  prol>ably  be  of  an 
oppositt!  ciiaracter.  and  any  operation  u|>on  it  will  therefore 
prove   more   difficult. 

The  external  ap)>earance  of  polj*pi  is.  to  some  extent,  a  guide 
to  their  origin.  The  soft,  red,  vaitcular  growths,  with  olevationa 
and  depl■et4»iun}^  like  tlut^e  of  a  rasplM-rr^'.  ^leneratly  spring  from 
the  tympanum:  while  the  paler  and  snnjother  polypi  mo&tly 
originate  in  the  meatus.  It  must  l>e  n*meuibered  that  the  appear- 
ance of  polypi  changes  a«i  time  gin-s  on.  and  witli  their  enlarge- 
ment. Pre&miv  obliterateb  the  inequalities,  and  in  the  course  ut 
time  even  mucous  polypi  are  opt  to  become  paler  owing  to  l3ii» 
development  of  layer*^  of  epithelium.  Swollen  and  enlarge^! 
portions  of  tlie  mucous  membrane  of  the  tympanum,  especially 
over  the  pi-omontorj',  may  re^iemble  polypous  growths,  but  a  pndie 
will  serve  to  detect  their  true  nntuiv.  Malignant  growths  of  tlie 
tympanum  and  meatus  can  scarcely  be  mistaken  for  polypi;  their 
surface  is?  rougli  and  ulceratwl.  and  llieir  development  is  apt  to  l*" 
attouded  by  crjnKiderable  swelling  of  the  parts  around  the  tmr. 
Such  tumoui^,  moreover,  rapidly  increase  in  si/e.  and  uianifestA- 
tioiia  of  cachexia  sooner  or  latiT  set  in.  A  circuinscriljed  abfioess 
of  the  meatns  may  in  some  nti^pecti^  rewmble  a  pul}-]nis,  iuatunuuli 
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tftnfia  s  smooth.  t<.>it«c,  reddish  tiuiiour.  It  i^,  however,  always 
attenileil  wUh  [uin,  which  is  much  increased  on  preHtnure.  and  ittt 
(le^'eU'pnifiil  takes  platv  ra])irlly.  Thi*  histnr)-  ui'  the  case. 
(•XAniinutioti  with  a  probe,  and.  if  in'coasary.  puuctuiv  of  tht* 
swelUug,  will  pivvent   any  uiistnki?   from   being  madi*. 

The  diagnosis  is,  ofconryi*.  diHiitilt  in  thost*  ran*  casci-  iu  wliich 
there  is  a  polypus  growing  from  tht-  walls  uf  the  TympfinuTu,  with 
the  membrant*  intact.  If  such  a  case  it?  Been  in  an  early  stage. 
wheu  the  growth  in  impinging  upon  the  membrane,  the  latter 
jiresentfi  a  reddened  sjx>t  at  the  point  of  contact,  and  heconies 
gnidually  l)ulgip<I  imt.  Perforatinu  tlien  lakfs  place,  and  the 
gron'th  protrudes  through  the  opening  and  into  the  meatus.  Such 
a  tumour  mij^ht  f^asily  be  supposed  to  l)e  growing  fmni  the  mem- 
brane ittielf.  unless  its  prugn>^t>  had  been  watched.  A>a  it»  size 
increases,  it  consists  of  two  part:^.  connected  by  a  narrow  neck  at 
the  aperture  iu  the  nienil)nine.  The  size  of  the  projecting  portion 
U  no  indication  of  that  which  is  contained  in  the  tympanum,  and 
which  may  be  no  large  as  to  rnquire  inciaion  of  the  membrane  for 
its  removal.  It  must  not  be  Ibrgotten  that  a  polypus  springing 
from  the  mastoid  cells  may  break  through  the  posterior  wall  of 
the  meatuit  and  apjiear  in  that  canal.  FiXamination  with  a  probe 
will  show  that  the  pedicle  of  the  growth  passes  through  the  bone. 
Finally,  in  rare  cases,  a  portion  of  a  cerebral  tnmnur  projept*  into 
the  meatus,  but  .siich  a  growth,  with  its  attendant  nynjptouis,  is 
Dot  likely  to  be  mistaken  for  a  polypus. 

Treatment. — In  the  treatment  of  aural  polypi  the  objects  to  be 
attained  are:  1st,  the  removal  of  the  nanse,  whetlier  local  or  con- 
stitatioual ;  and  2nd.  the  removal  of  the  polypus  and  the  di'sfcmc- 
tion  of  its  Kiot  and  of  granulation  tissue  around  the  point  of 
attachment.  To  fulfil  tiie  first  indication  the  ear  nnist  be  carefully 
cleansed,  aud  tlie  treatment  recwmmeuded  tor  chronic  suppurative 
inflammation  must  be  adoptetl.  Any  obnnoius  soun*  ol  imtation, 
such  :is  .sequestra  in  the  meatus  or  tymjianuiu.  and  adenoid  growths 
in  the  phaiyux,  should  be  pitjperly  dealt  with;  while  any  sci*ofulous 
indications  will  require  cod-liver  oil,  iodide  of  iron,  good  diet,  aud 
hygienic  niea.suiv8  of  all  kinds. 

The  heal  trtatnuuil  of  auml  polj-pi  consists  in  various  opei-a- 
tious  for  their  removal,  and  in  the  application  of  romediea  which 
have  an  astringent  or  destructive  effect  on  their  tissue.  The 
removal  of  aural  polypi  by  operation  nmat  be  at  once  undertaken 
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whfiievt'i*  8\Tnptom8  ait?  present  indicative  of  accumiilalion  ol' 
pns.  Thest!  gt*iiemlly  appear  in  the  forai  of  convulaiTP  att&ckr. 
Teitigo.  and  vomiting.  It  h  also  in(licat«*d  whenever  the  grnwth 
hns  attained  sm^h  a  i<ii/.e  as  U)  Htl  up  the  cavity  whidi  it  uccupif^. 
Ill  inch  a  CAflf  head-symptoms  aw  vt-rj'  prone  to  occur.  AVhon 
the  conditions  ju6t  noted  are  absent,  astringent  remedies  may  he 
finit  tried.  Jii  attemptiiig  to  remove  a  polypu?.  its  situation  and 
atiAcbnieiit  will  guide  tJu-  i)jit-rator  in  st-leeting  the  most  suitahle 
method.  Before  any  operation,  however,  the  meatiis  should  he 
c«ref'iilly  rlennHfcl,  and  then  ten  tn  twenty  drops  of  a  10 — '20  per 
cent,  solutiun  tiftoeaiue  warnicd  by  having  been  previously  placed 
in  hot  water  («/w  page  139),  shonid  be  dropped  into  it.  This  will 
greatly  diminish  the  pain  in  the  sitbi^efjufnt  inanipulationti.  AVhen 
(be  pedicle  i.s  allat-hrd  tn  tlif  fxtt-rnal  meatut*.  the  growth  may  he 
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extracted  by  means  of  forcfpg  or  Wilde's  gtuife  (Fig.  118).  The 
latter  is  generally  the  mni-e  convenient  instniment.  The  loop  is 
pushed  over  the  jMityput-  ils  far  as  poHttible.  and  then  tightened 
until  it  gi*asp»  the  pi-diele  ;  tht-  polypuii  should  then  be  detached 
by  a  slight  jerk,  so  ne  to  tear  it  from  it«  detachment.  By  this 
method  the  growth  is  often  removed  almost  entirely,  whereas.  If 
the  loop  is  tightened  tuu  much,  it  euta  olf  the  polypus  at  the  place 
at  which  it  has  bi-en  encircled,  aud  a  ^tump  renuiiu^.  In  many 
cjwi'ts  (-ilk  cinvn-d  with  wii-e.  mieh  as  is  used  for  the  htusit  string  of 
musical  instrument*',  is  Ix-tlcr  than  wire  alone,  as  it  doe.'*  not  cut 
80  readily  into  the  polypus.  If  the  root  be  very  lirm  and  resist- 
ant, the  wire,  after  being  tightenM.  should  be  twi^r^^*!  by  turning 
the  instrument  on  it«  long  axis,  and  then  cut  olf.     In  a  few  days 


the  polypus  will  become  detach«»fl,  aiiH  will  fall  out  of  thr  t*nr.  or 
may  easily  Ik*  renuived  witli  a  pair  of  forcfps. 

In  dealing  w-ith  polj-pi  connected  \rith  the  tympannm,  it  Ifi 
-iometiniHK  liest  t<»  unf  a  thin  wii'i'  loop,  and  lu  t'ut  thnnifrh  the 
peiiicif  as  iifar  as  possibk-  to  iti*  att-aeliim'iit.  Niirit-'us  nnHlilica- 
tions  of  Wilde's  instrument  have  been  devised.  One  of  the  beat 
ie  RIake's  jxrhfpiis-^uirfi.  wKirh  is  prnvided  with  a  movable  metal 
<avnnula  into  which  tile  wiiv  loop  t-aii  be  i*oinplet.ely  withdrawn. 
Thin  platinum  wire  is  the  best  for  the  purpose,  and  an  oval  loop 
can  l>e  mi>rf  readily  slipped  iiver  a  juilypns  Than  a  ronnd  one. 
'File  polypni*  eitlier  conies  away  with  Ihi-  instrument,  or  may  l>e 
remove<l  by  forceps  or  syringing.  If  theiv  be  unything  more  than 
slight  hiemnrrhage,  it  may  be  rhecked  by  injecting  hnt  water,  or 
by  inserting  a  plug  of  ct^tuoi-wool  dipped  in  powdered  alum. 

One  dmwbac-k  connected  with  the  snai'e  ie  the  uncertainty  of 
being  able  to  remove  tlie  pohTJus  close  to  or  at  ite  attftchment.  It 
18  seldom  possible  go  to  adjust  the  wiiv  that  constriction  takee 
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plact*  at  tilt*  farther  extremity  of  the  perlicle ;  the  tetidency  is  for 
this  structure  to  be  cut  through  near  the  polypuy,  or  for  the  latter 
itseirt^t  be  divided,  even  when  care  has  been  taken  to  tear  it  away 
at  iiti  origin.  L'nder  these  cir^'tmistances  pf>Ttinns  of  the  growth 
remain,  ami  unlens  dealt  with  may  be  the  titaiting-puints  of  new 
tumours.  After  removal  the  eai-  should  be  carefully  examined, 
in  order  to  a^icertain  the  contbtinn  of  the  partrf  nt  the  hasp  of  t\w 
growth.  If  any  remainj*  of  the  peilicle  are  apparent,  or  if  small 
masses  of  granulation  tissue  surround  the  point  of  attachment, 
a  fiJiiall  circular  knite  or  a  strung  s<>Inti<m  of  chmmic  a«-id.  and 
iu  exceptional  cat-et  the  galvany-caiitery.  may  be  euipldyiMl  fur 
tlvir  removal.  A  tnirette  (Fig.  119)  is  also  suitable  in  many 
cases.  Pi.ilitzer  recommends  a  hn/e  in  the  form  of  a  eoncnvfi- 
oonvex  ring,  with  a  ^'erj*  ttharp  inner  margin,  and  attached  to  a 
ateel  handle. 

'ITie  ffimf-  instrument  ie  suitable  for  the  removal  of  small  polypi 
and  granulation!*    In  the  meatus.     When   iiitrodnced   its  convex 


surfaco  i*  to  hv  ptve-ticd  uguiiibt  the  growth,  until  a  firm  base  is 
felt.  The  tumour  which  protrudes  thrt)iigh  the  rin^  is  cut 
thn)Ugh  as  the  iiisminiciit  is  withrlraivii.  aiirl  nmit*?  away  nii  the 
coiica\ity  of  thf  kuife.  hargfr  polypi  may  ali»o  bt'  rt-nioved  by 
the  same  instrument,  used  so  as  to  di\*ide  the  root. 

Ill  nunne  rajsps,  the  prowth  can  \ie  removed  hy  the  aid  of  a 
small  rou/td  sharjt  ticuvp;  this  i«  pualu-d  dumi  to  the  i-oot  uf  the 
polypus,  and  the  division  of  its  attachment  is  effected  from  behind. 
'['his-  method  in  suitable  only  for  the  removal  of  polypi  of  the 
meatus  with  soft  stalks  and  lotmi^ly  attached  to  their  base.  PohTji 
of  thiH  character  are  soinetimes  capable  of  beiii^  removed  by 
forcible  syringing. 

Ctushiii'i  by  means  of  fo)'cey»  is  another  mechanical  method 
of  ivmnving  polypi.  It  lias  been  tried  for  dealing  with  large 
growth&,  which  cannot  be  entirely  removed  by  any  of  the  methods 
already  descrilu'd.  aiid  tor  j>t»rtic>ns  of  growths  ivmainiiig  after 
opemtiouB.  A  jMiir  of  dre&sing-forceps,  suitably  curved,  is  used 
tti  cniBh  the  tissue  of  the  growths,  and  several  portions  may  br 
dealt  with  in  succession,  provided  that  the  hicniorrhage  does  ni»t 
ubstruct  the  view.  After  the  operation  upon  tjTupanic  groi^ths. 
it  ie  well  to  introduce  plugs  of  cotton-wool,  covered  with  finely 
jMuvderiNl  alum.  The  pressure,  coupled  with  the  astringent  effects 
of  the  alum,  will  tend  to  cause  atrophy  of  any  remaining  portions. 

The  liiilvami-Mutei'y  is  indicated  for  the  removal  of  those 
|W)lypi,  which,  owing  to  the  firmness  of  tlteir  [>edicleB,  cannot  l»e 
dealt  with  by  means  of  the  snare.  For  ordiuar\"  polypi,  n-mov- 
able  by  the  snare,  curette,  or  the  ring-knife,  the  (Uiuteiy  is  not 
to  be  recommended,  owing  to  tlie  risk  of  cicatiicial  contruction 
whiili  attends  its  use.  It  is,  however,  adaptt-d  for  tlie  dcbtructioti 
of  inullipli-  deeply-seated  polypi,  mid  small  granulatious  and  the 
remains  ctf  polypi,  after  their  removal  by  other  meatis.  1  prefer, 
howevt-r,  a  saturated  solution  of  chromic  acid  for  nio«t  cases,  the 
application  of  this  drug  being  usually  successful,  and.  moreover, 
less  painful:  and  unattended,  as  in  the  case  of  the  cautery,  with 
the  risk  of  injury  to  other  parts.  The  cautery  alFortU  the  best 
means  of  destroying  cholesteatomatous  manses,  which  are  often 
ditHcult  to  remove,  and  of  obtaining  a  iiaLisfactory  channel  for  the 
escape  of  pus  in  cases  of  caries  with  formatiou  of  polypi. 

The  shape  of  the  cautery  shttuld  bt?  mlapted  to  the  form  of  the 

>\\ih.     A  simple  pointed  iiustrumenl  is  generally  sufficient,  but 
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lar^  jp-nwths  a  sinidl  flat  j<iirfat'e  is  desirable.  Givnt  i-aiv 
should  bp  taken  to  avoirl  biiniiiig  lie-althy  parts,  and  especially 
the  walls  ot"  tlie  tympanum.  The  circuit  should  not  bo  closed 
until  the  cflut-err  is  in  cotitnct  with  the  prwili.  Tlie  number  of 
applications  at  encJi  sittlnij  and  their  duration  must  be  regulated 
hy  the  size  and  ijosition  of  the  pol;,*pU8.  UTie  vapour  evolved 
should  be  removed  by  blowing  intn  the  ear  as  ftiou  as  it  nhstrncts 
the  view.  Bet'mv  each  putx'enHive  cauterisation  tlie  cauteiy  sh'iuhl 
be  he«t«l  ao  as  to  destroy  any  tissue  which  may  adiiere  to  it. 

If  properly  applied,  the  palvftnr>-<'nnte]y  cniiSfB  nn  bnd  after- 
«'fiects ;  bill  caseH  an*  on  ivcord  in  which  fiurtal  eryj-ijiehis  mid 
marked  constriction  of  the  meatus,  due  to  cicatrisation,  were  the 
re«nlt(<  of  the  application.  In  an(»ther  case  in  which  the  iwiK-pu? 
was  situated  near  the  niembrana  tynipaui.  periostitis,  nccompniiied 
by  severe  pain,  was  caused  by  the  operation. 

CanBtic  and  Aatringent  Application*.—  A  concentrated  wilution 
of  chroiiitr  <u-'u}  is  very  fthcacifiiit;.  if  applied  with  jirttper  piv- 
cBUtious.  Before  using  it,  the  surtace  of  the  ^towIIis  should  Ih* 
thoroughly  dned,  and  the  arid  then  applied  by  means  of  a  clironiii:' 
acid  carrier  (Kij;.  82.  page  257).  or  a  caniel-hnir  brusli,  nr  n  small 
piece  of  cutton-wool  twisted  tijflitly  on  tn  a  j)iHil)e,  ,\fter  the 
application,  the  ear  should  be  syringed,  ai^d  again  drietl.  L'ht'fin»ic 
arid  has  also  been  foinid  effir.icious  in  dealiiij?  with  l.'tr^'e  polvpi; 
the  application,  which  Is  not  attcnrled  with  )nui.-h  pain,  shoiihl  he 
made  about  twice  a  week  until  the  growth  has  disoppenred. 
Niirnie  of  fi  It  ft-  is  ponietinies*  used  ns  an  apjilicnfiori  to  gmnula- 
tions  and  to  the  root  of  a  polypus  after  ivnioval.  Ity  appliL'ation 
is  wont  to  cause  somewhat  severe  and  persistent  pain,  and  the 
slough  produced  l.s  only  superficial.  PoUtzer  recommends  in 
pnffi-rcnce  the  chloriik'  of  irott.  as  raix-ly  causing  scvent  pain, 
while  it  penetrates  much  more  deeply  intn  the  tissue  even  of  6rm 
fibrous  gn»wllii£,  and  more  rH}>idly  leads  to  mortiScation  and 
detachment.  It  is  applied  by  dipping  the  point  nf  a  chnniic  acid 
carrier  or  a  pn)bp  int«  the  liiiuid,  ur  by  means  of  a  small  brush,  or 
a  piece  of  ootton-wool.  twisted  tightly  on  to  a  probe,  and  the 
cauterisation  is  to  lie  repeated  wlien  the  sl-.nigh  is  detacliwl  by 
syringing.  For  hard  gruwths  it  is  well  to  use  the  crystallised 
chlori(ip.  a  small  fragment  of  which  is  taken  up  with  the  forceps 
and  pushe<l  agiiinst  tin*  growth,  being  retained  in  [msition  by 
means  of  a  plug  of  cotton-wool,     llie  salt  soon  becomes  liqueiicd, 
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and  peiietrntes  into  the  gmwth,  forming  a  slough  of  sunie  siae. 
Politaer  reoomnienrts  the  crystals  of  the  a*»sfjuicbloride  of  iron  for 
hard  yrcwtlis.  tKX'uiiyiug  the  entiiv  cirfiiniferfiice  of  Iht*  oft«t»<»uc 
nn-atus  niid  coming  into  cnntact  witJt  ir  all  round,  so  thnt  a  pntln' 
cajinot  hf  piissed  between  the  tumour  nnd  the  wall  of  th«*  meatus  ; 
lni(  in  my  njiinfon  the  jj;aI\'nii(wan(dT  is  morp  siiilnhlf  tor  snch 
fftses,  as  its  ottion  can  bt*  better  n'gulatfd. 

Various  other  caustics  have  tjeen  recomra<>«deH  for  the 
tlestnii'tion  of  frrjiriulatioiis  and  the  remains  of  polvpi:  but  Ftirh 
as  jJoftiMO  fii^tt  and  nitric  ncul  are  open  to  the  objection  tiiat  it  is 
impne^silile  tn  limit  their  action  to  the  affect<»d  part,  and  tHat 
healthy  portions  of  the  meatus  are  liable  lo  be  di-slroyed. 

The  tn*atnieiir  af  polypi  by  the  application  of  ttlcoUol,  tiret 
nHMmniended  mure  than  fifVy  years  ago,  has  recently  lieen  fully 
tried  by  Politxcr  and  otlier»  both  fur  pulypi  and  frranulntious. 
Befure  u^ing  it  the  ear  must  Iw  carefully  elean^ed  aud  drie<l  with 
cotton-wool.  A  little  warmed  alcohol  is  then  poured  inlio  llie 
meatus,  and  allowed  to  remain  from  fifteen  to  thirty  minut«>«. 
The  ftpplieation  is  to  be  thiit*  made  twice  daily,  aud  the  treatment 
regidarly  continued  until  the  pol\'pU(*  has  completely  shrivelled 
up  and  di^appeaivd ;  the  length  of  time  genei'alh''  required  is 
f»)m  tlnve  to  six  weeks.  The  treatment  is  adapted  not  only  for 
remain!)  of  polj^i  and  granulations,  but  even  for  lai-ge  librous 
growths  filling  np  the  meatus. 

The  action  of  alcohol  upon  aural  growths  is  nut  followed  by 
any  bad  consetjueucea.  The  treatment  may  be  catTied  out  by  any 
practitioner,  and  in  not  a  few  eases  will  l»e  found  t*t  be  an 
effective  subsFliute  for  ivmoval  by  operation.  luaumucli.  however. 
OS  the  metht>d  require-?  time,  it  is  generally  best  to  ri-iuove  by 
()peration  at!  pfilji»i  which  can  he  thus  dealt  with,  and  at>erwar»i^ 
to  employ  the  alcohol  to  produce  atrophy  of  any  tragmeiite  thai 
remain,  if  they  cannot  l»e  r»^arhed  by  ehnmiic  acid  or  the  other 
safe  reuirtlies  mentioned  previously,  wlii<'h  aiv  quicker  In  "HTect- 
ing  a  cun\ 

IVlitzer*  thus  burns  np  the  cases  for  which  the  alcohol  treat- 
meJtt  is  espeL'ially  adapted. 

(1)  For  tJie  removal  of  the  remained  of  polypi  iii  the  external 
moatne*  and  on  the  membrana  tympani. 

'  Uhfbuci  d4)r  OkrtHheilhutAi;  8.  419.     See  alito  RnglUh  Tntnolallon  of  3nl 
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(2)  For  the  treatment,  of  intra-tympanic  pnlj-pi.  and  their 
remiiiiiii,   wliich  can   seldom  be  entirely   removed   by  op*>rat](iii. 

often   Iwyoiid    the    reach   of    iuutnmieuts    and    very   crten 
rpcur. 

(3)  For  multiple  granulations  of  the  extenml  meatus  and  on 
the  niembi-ana  tvnipani. 

(i)  For  diffuse  exceBsive  proliferation  of  tbt>  mucous  membrane 
(>f  the  t)'mpnnum. 

(3)  For  case*  in  whicli  on  account  of  mechanical  obstacles  in 
the  I'Xtenial  meatus  ifexotstoHis.  stricture),  the  removal  i-f"  polypi 
cannot  be  accomplished  with  instniments. 

(6)  In  order  to  avoid  operations  in  persons  afraid  of  them,  and 
ill  childivn  in  whom  surgical  treatment  pn-seiits  great  difficulties. 
And  very  ofttMi  necessitates  the  aid  of  anicsthetics. 

Tliepe  is  another  i*emedy.  viz.,  acsinie  of  ie/uL  whieli  when 
applieil  tn  aui-al  polypi  prodtices  verj*  satisfactory'  results.  Moos 
and  Steiubriig^"  recommend  a  supersaturated  solution,  containing^ 
from  ten  t<i  twenty-five  per  c-ent.  of  lead,  with  the  addition  of  fiL'ui 
five  to  t«n  drops  of  acetic  acid.  This  solution  is  transparent ; 
it  is  dropped  int<i  the  ear  fr<jm  a  ^las«  pijjette.  the  patient's 
head  l»eiiig  held  over  the  opposite  !*hoiddfr.  ami  the  vny  is  after- 
wards plnpjjed  with  salicylic  cofrtion-woul,  in  oi-der  to  keep  the 
solution  as  loii^  a.-^  pnasihle  in  eontael  with  the  atft-i'ted  xnrfnre. 
The  application  shoidd  be  made  twice  daily,  ofter  the  ear  has  been 
thoroughly  cleanswl.  There  ie  sonjetimes  pain,  of  a  stinging  or 
burning  ehai-aeter,  which,  however,  aotm  unhsides.  The  length  of 
time  ivqiiin-d  fur  the  treatment  varies  ;  but  si.x  weeks  i^  generally 
sufficient.  With  regarrl  to  the  manner  in  which  the  lead  acts  upon 
the  polypus,  it  a|ipears  to  cause  wasting  of  the  cellular  elements 
and  constriction  of  the  blood-vessels.  It  may  be  thni  the  lead- 
solution  reaches  the  interior  of  the  vprspIs,  and  cansp^  coagulation 
and  thrombosis,  and  consequent  death  of  the  growth.  Comparing 
the  efiects  of  the  Ifad  with  those  of  alcohol,  Miws  and  Steinbriigge 
suggest  that  the  latter  is  probably  more  suitable  for  cases  of 
grnimlation  polypi,  and  lead  for  the  coarser  fibromatous  growths, 
"It  is  also  possible,  that  in  eases  of  tympanic  polypi  ^vith  minutf 
perforations  in  the  nieinbrane.  alctihol  may  act  mure  favourably 
on  account  of  its  greater  power  of  penetration." 
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CARIES  AND  XECKOSIS  OF  THE  TEMPORAL  BONE. 

Causes— Cases  Due  to  Injuries— Middle-Ear  Suppuration — Constitutional 
Disorders  —  Parts  most  often  Involved  —  Varying  Extent  of  the 
Disease — Caries  of  the  Ossicles — Necrosis  of  Tympanic  Walls — 
Subjective  Symptoms — Objective  Symptoms — Symptoms  of  Lesion 
of  the  Facial  Nerve — Paralysis — Perversions  of  Taste — Character  of 
the  Discharge — Examination  with  a  Probe — Course— Diagnosis  and 
Prognosis — Bezold's  Statistics— Occasional  Multiplicity  of  Compli- 
cations—Treatment— Special  Measures  for  Dealing  with  Caries  and 
Necrosis  of  the  Ossicles — Treatment  of  Necrosis  of  Temporal  Bone. 

Caries  and  Necrosis  of  tlie  temporal  bone  result,  iu  the 
majority  of  cases,  from  acute  and  chronic  suppurative  inflam- 
mation of  the  middle  ear,  and  such  processes  are  most  often 
seen  in  children.  In  adult  cases,  it  is  often  reported  that  dis- 
charge from  the  ear  has  existed  for  many  years  before  any 
evidence  of  necrosis  appeared.  Other  causes  are  rare  ;  but  severe 
injuries  to  the  temporal  bone — e.g.,  from  blows  or  projectiles — 
may  eventually  lead  to  caries  and  necrosis.  Dr.  Bezold  records 
a  case  of  necrosis  of  the  cochlea  in  a  man  aged  forty-eight. 
When  seven  years  old  he  had  been  kicked  by  a  horse  on  the 
side  of  the  head,  and  the  effects  of  the  injurj'  had  been  per- 
manent. 

It  is  in  those  cases  of  chronic  suppuration  of  the  middle  ear 
ill  which  tlie  secretions  are  retained  and  decomposed  that  the 
bony  walls  of  tlie  cavity  are  most  likely  to  become  involved. 
Similar  complications  are  prone  to  occur  when  the  ear  affection 
is  associated  with  some  infectious  disorders,  as  diphtheria,  scarlet 
fever,  tuberculosis,  or  syphilis.  Those  cases  in  which  the  mast-oid 
process  and  cells  are  the  seats  of  primar}'  disease  would  appear 
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t<>  owe  their  origin  to  mi(Tf>-orcaniam8  which  have  pasfied  alonji.' 
iht*  tube  from  the  throftt.  or  have  been  conveyed  by  t\w  blow). 
llie  pneumatic  epace«  and  the  spong^'-  eubstance  of  the  mastoul 
portion  of  the  bune  are  eapccially  favourable  gjK)t*  for  the 
ilevelopment  of  micro-organisms,  which  in  most  of  lliese  instances 
ore  those  of  tubercle.  In  very  rare  cases,  necrosis  of  the 
t«niporal  bone  is  Hue  to  suppurative  inflammation  uf  the  dura 
raat^T,  wliich  constitutes  the  perioateimi  on  tho  intt-rnal  aui-iikce. 

The  parte  of  the  tempora]  bone  most  prone  to  be  attAcked 
by  iTftrios  and  necrosis  are :  the  mastoid  procews,  the  posterior 
superior  wall  of  the  extemal  meatus,  the  roof  of  the  tympanum. 
and  the  ossicles,  e8pt*ciaUy  the  malleus.  Leas  frequently  the 
processes  involve  the  floor  uf  the  cavity  and  the  walls  of  the 
carotid  canal.  Ofcasinnnily  the  promnntorr  is  the  seat  of  caries. 
Various  portions  ruay  !*■  inipliwited  at  the  same  time,  and  the 
process  may  even  extend  to  adjacent  hones,  e.g.,  the  ot»:ipitiil  and 

netal.  Caries  and  necrosis  of  the  mastoid  portion  will  be 
ribed  in  the  next  chapter.  Caries  occurring  in  ntht-r  parts 
of  tlie  bone  may  be  limited  to  small  circumscribed  purtious  of 
the  walls  or  of  th<-  ossiclfs,  or  may  cause  extensive  destruction 
and  exfoliation.  B<'tween  these  extremes  there  are  many  inter- 
mediate degrees.  As  a  resiilt  of  diplitheria.  portial  exfoliation 
fif  the  tnnpanif  rin^f.  with  portions  of  the  external  nik*atus  and 
•if  the  mastoid  process,  is  by  no  nieans  raiv  in  children.  Necrosis 
of  tJie  oeseous  meatus  may  alfect  only  a  jxirtion  of  the  canal, 
or  involve  the  whole  of  the  tympanic  bone  aiirl  adjacent  ]>arts. 
Destnietion  of  this  character  is  generally  the  result  of  chn>nic 
soppuration  of  the  middle  ear,  such  as  occurs  iu  children,  the 
mbjects  of  hereditarj^  svphilis.  In  such  cases  extensive  necrusia 
\i  not  unusual,  even  duritif;  flie  fii-sl  few  months  of  life. 

lu  exceptiiMial  cnsfs  lA'  caries  aud  necrosis  of  the  temporal 
Ume,  the  membrana  tympani  is  found  t.o  be  intact ;  ae  a  general 
rale  it  exhibits  one  vr  more  perforations.  The  affected  portions 
uf  iK'ue  are  either  ulcerated  and  honeyrnmbed,  or  necrosis  takes 
place  with  the  formation  nf  a  sequestrum.  The  presence  of  this 
Utter  is  liabl''  to  causi-  ])ri>longed  suppiinition.  the  development  of 
Tifttulai  and  alweessea  {from  the  burrowing  lA'  pus),  with,  in  some 
cases,  leeions  of  the  brain  and  membranes,  or  of  the  largt?  vascular 
channels. 

Caries  of  the    Ossicles    results   in  their   destruction  and 
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detachment.  In  some  cases  the  bonee  come  awiiy  spmitAnftiiutly, 
or  after  syriufi^tiig.  during  Iht-  course  of  severe  !»uppiirative 
inflammation  of  the  micWlp  ear,  in  which  the  soft  part**  perish 
and  thf  opaicIcB  Vvpconie  (Vet^.  'lliis  rpHult  most  iift**n  o<xMirs  in 
caties  of  scarlatina.  When  the  malleus  is  affected  with  caries, 
the  handle  is  especially  LmpUcateil,  and  the  proce-sa  Ukewtee 
attacks  the  upper  and  outer  wall  of  thi^  g(waUed  "attic,"  in 
which  graniitaliona  sprout  up.  while  Shi-aput-H'e  membrane 
become*  perforated.  In  less  frequent  cases  t-he  head  of  the 
malleiit'  and  the  iiit'U^  are  involved,  and  the  npper  half  of  the 
membraua  tympaui  is  desti-oyed;  8ometiuie«  again  the  pr<>ct*a8es 
of  the  incus  are  att.acked.  The  stapes  is  the  least  liable  to  he 
attacked;  but  it  loses  sometimes  oin-  and  ?onu'tinu-s  b<jth  crura, 
while  the  fuot-plat«  is  veiy  seldom  involved.  While  the  osseous 
walls  of  the  tympanuTii  are  the  seat  of  caries.  funj!;ons  granulations 
alwayti  sprout  up  from  the  muttons  inemhraTie  or  its  remains. 
The  secretion,  which  is  fdul-smelling,  aud  iiTital^-s  the  skin  of 
tile  ineatuB.  often  contains  the  bacilli  of  tubercle. 

Necrosis  i^  the  result  of  destruction  of  a  rin'unis<TiI>Kl  jh>rtj(ni 
of  boiif,  which  constitutes  a  seiiuestrani.  The  part  involved  may 
be  small  and  quite  superficial ;  or  the  proc^ess  may  attack  large 
portions  of  the  temporal  bone— e.i;.,  the  squamous,  mastoid,  or 
pjTamidal  part. — and  cause  their  detachment.  The  labyrialli. 
hein^'  comp«>iiied  t>f  compact  btaie.  it<  less  fret^uently  implicate*!; 
hot  cases  sometimes  occur  of  extensive  necroais  of  this  part, 
with  detachment  of  the  entire  cochlea  as  a  result.  Most  vtxsee 
of  necrnsis  occur  in  connection  with  scarlatina,  and  childrvn 
uonstitute  the  majority  cf  sufferei-s.  This  tendency,  as  compartHl 
with  adults,  is  rxplanierl  by  their  pronenesa  to  Ix*  attacked  trt" 
acute  infective  dif^ases.  and  also  by  the  comjmratively  veij 
large  size  uf  the  labyrinrh  in  early  life.  It  muftI  also  l>e  buine 
in  mind  that  the  necrosis  niay  show  itself  years  after  the  fevrr.* 
The  sequestnini  may  remain  for  some  time  in  the  cavity;  hut  0* 
time  goes  on,  it  ^-nerally  moves  towniilit  the  ejitenml  meata>)> 
and  either  escapes  or  is  removed.  So  long  as  it  remains  In  (b" 
tympanum,  it  ants  as  a  foreijjpi  body,  and  excites  suppuration 
and  fungous  gi-anulatioui^.  After  its  removal,  the  healing 
process  sets  in,  and  Brumes  various  forms.  The  newly  developwl 
connect-iv*'  tis.tue  may  Ik-come  osfsified,  and  a  yK'ny  cicatrix 
'  See  «L-«i  rejioruni  by  Bczold.  ArchivcM  of  OUU*§g.  vol.  xri.  p.  312. 
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results  ;  in  other  cases,  the  aurfnce  is  coverfti  with  n  nif mbrane, 
within  which  chole*tfatomat<iU9  growths  may  be  develuped ; 
while  in  a  third  clatus  bony  formations  are  the  prevailing  feature. 
and  the  procei^a  sometimes  goes  on  to  sneh  iiu  extent  a*<  to 
obliterate  t)»e  cavity  of  the  tyijipanuni,  and  to  u1;>sti*uct  the 
«xtemat  meatus. 

Subjective  Syroptonu.  —  In  the  majority  of  eases,  rarii*  anil 
aecnii*is  nl"  llir-  ((Miiporal  bone  fail  to  prufbice  eharaeterintie 
eymptoms.  Pain  in  and  about  the  ear  ia  almost  always  com- 
plaineil  of.  imd  is  tlue  to  inflammation  of  the  perinstenm  and 
ret^'ntion  of  secretions.  It  is  generally  coutiuiious  and  violent. 
but  eometimect  intermittent.  In  cases  of  txilwrenlosiB,  the  pn^- 
^tajMses  may  become  very  advanced  wil  hont  eaiisiu)^  any  very 
^Recided  pain.  Comparative  or  even  aljsolute  painlessness  is  a 
oonimnn  feature  of  tuberculous  inHamniation  of  the  middle  ear. 
When  detaehmrnt  of  a  aequestnim  is  in  pmgresi*.  the  pahi  is 
defieril>e<l  sis  dt-ep  dcnvn  in  the  ear;  it  is  generally  of  a  iMirinjf. 
tearing  eharmter.  nrul  very  seven',  and  if  a  large  portion  of  The 
txmy  wall  of  the  rympamim  be  involved,  this  r»ymptom  may  last 
for  many  wt^kt*  or  months*.  Retention  of  seiTetions  will  eanse 
the  pain  to  JM-eume  even  more  eevere,  and  especially  if  tlif  cerebral 
meninges  are  implicated.  Iliv  pain  is  accomjianied  by  more  or 
dimlnuti(»ii  of  lienrlng-power.  giddiness,  and  noises  in  the  eniv 
(if  various  kinds.  'I'hete  snnptonis  are,  of  course,  in  no  way 
chararteristie  of  caries ;  they  are  ennimonly  met  witi  in  middle- 
<!ar  suppuration  ronfined  t<i  llie  *)fr  parts.  Neuralgia  of  bi-nnrliei< 
of  the  fifth  [lair  is  a  m  t  uncommon  eonipllrntioii.  If  the  laby- 
rinth be  speeiaily  involverl.  vertigo  and  dij-turlianee  of  equilibrium 
will  Im'  prniiiiiu-nt  symptoms. 

Objective  Symptoms.— These  are  likewise  of  a  nu.re  or  lees 
indetinitr  i  h.irartiT  In  the  early  stages  theiv  will  be  the  signs 
of  ptirulent  intlainniation  of  the  middle  ear,  e.tj.,  perforation  oi" 
the  tvmpanie  membrane  mid  mure  or  less  diseharge.  hypertrophy 
and  ul*-eration  of  thf  mnenu.s  nieinbrauf  I'f  the  eiivily.  with 
granulations  and  polypoid  growths,  thickening,  swelting,  inflam- 
mation or  uli-enitiun  of  the  floor  nf  th'*  rxternal  meatus, 
enlargement  and  iiidnration  of  the  lymphatic  glands  in  the 
neigh liourhc Hid  of  the  ear.  'Iliese  symptoms  ore,  however,  often 
present  when  the  osseous  walls  of  the  t\Tijpannm  are  not  inqjli- 
eated.     Moiv  definite  sij^ns  of  atlection  of  bunts  are  furnished  1  v 


ItiS     tOXSK<^L:EXCES  AXD  SEQrEL.K  OF  SITFIISATION. 

abtK.vsaes  which  form  in  various  diwwiions.  am!  result  from  the 
burrowing  of  pus  towaiils  the  fnuit  and  back  of  the  ear,  neck, 
ami  thi-oat.  Th<"  paroMrl  ^laiul  anH  the  aiticiilatinn  of  the  lower 
jaw  arv!  ofien  iiiv<ilvM  in  the  Kuppnratioii ;  and  when  the  abju^eiwes 
communicatf  dirfclly  with  the  eurioua  buiie.  fistulous  passages  are 
apt  to  remoiu  long  of^er  the  pus  has  been  dischot^jred.  Such 
passages  onpinating  in  the  temporal  bone.  Hometime*  pass  for 
loii^  (htrlaiice^  under  tJu*  t)kiii,  and  upeii  on  the  side  of  the  neck  or 
even  towards  the  ehoulder. 

Symptoms  iiidiratni^  /fwiVni*  af  Die  facial  iiervg  are  of  frequent 
occurrenct-  in  east-s  of  earies  and  u»vn>sis  of  the  temporal  Iwne. 
The  nerve  may  be  directly  involved  in  the  deetmction  of  the 
osseoui*  canal  in  wlnrh  it  nnis.  or  it  may  be  tTomprenspd  bv  Btrous 
exudation  in  the  lib^tiice  of  any  bony  lesion.  Even  when  cariea 
of  the  bone  ib  known  t-o  exist,  it  is  by  no  means  certain  that  the 
co-exiKlinf^  fm'ial  paralvBis  is  due  to  direct  impHcAtion  of  the 
nerve.  If  ita  fanal  be  iniptrffcH-t  (and  such  a  condlliim  is  some- 
times congi'nital).  the  pressure  of  exaidation  ^vithin  the  tympanum 
may  give  rise  to  ayniptomi*  id' paralysis.  Still,  in  roniuvtion  with 
other  spnpt<^)ms.  facial  paralysis  is  hi^jhly  suggestive  of  niriuus  or 
necrotic  proce&sfs  involving  purtiona  of  thp  temporal  bone.  On 
the  other  hand,  the  abaenoe  of  any  such  symptoms  rt*ferable  to 
tlie  nen.*e  does  not  rIiow  that  the  canal  in  which  it  nins  has 
remained  unaffected,  lln-iv  aiv  st-vt-r-il  cases  on  record  of  partial 
or  complete  destruction  of  the  walls  of  the  aqui«ductu8  Fallopii, 
with  exiKt^ui-e  of  the  facial  nerve,  but  without  any  s^'mptonu  of 
paralysis. 

If.  afVer  lasting  for  some  time,  the  paratysiK  should  Bubaidt^ 
exudation  into  th*'  canal  may  be  assumed  to  have  been  ita  cause; 
bat  if  the  paralysis  continue,  there  is  proluibly  some  osseoiu 
leaion.  In  necixnis  uf  the  labyrinth,  the  facial  twrw  rarely 
(Escapes;*  it  is  seldom  involve<l  when  the  t^ichlea  alone  is  the  seat 
of  diseaiie.  Innsmnrh  as  the  aural  nfl'ectinn  '\»  generally  unilateral, 
the  fjicial  pHnii\.>4it<  is  usually  limited  (o  4ine  side.  Its  degnw 
varies,  aeconling  to  whether  the  ontin-  nerve  or  only  wjme  of  its 
fasciculi  an.*  affect^»d.  In  the  latter  (.'a»e,  rlie  paraiy*i*  will  involve 
diHiTt-nt  nniM^li-s.  e./j.,  those  of  the  forehead,  tir  thiKte  of  the  side 
of  the  fiu*e  and  noee.  Sometimes  nil  the  mu^'les  supplietl  by  the 
nerve  are  slightly  affect»*d :  in  other  e;i«i*s,  the  paralysis  is  cotn- 


^lete.    In  some  cases  the  umsules  of  the  wjl't  palate  on  the  affected 
»de  are  likewise  paralysed. 

Various  ^•erverniosm  of  the  aejise  of  lagle  are  wont  to  accompany 
±11606  lesioufl  of  tJie  facial  nerve.  ITie  glosso-phannigeal  is  tie 
»erve  (if  tast^*  for  the  |)<«-terii>r  part  of  the  toiijfiit- ;  tht^  lingual 
branch  of  the  iifth  for  Ih-'  anifrior  part  uf  the  organ.  Tlie  latter 
recei%*ea  ite  jfustatory  fibres  from  the  chorda  tympani  ner\'e,  which 
mns  with  the  facial  tnnik,  until  just  above  the  stylo-mastoid 
foramen.  When  the  latt«r  ueri-e  [^  implicated  beture  the  chortta 
leaves  it,  the  guBtAtory  function  is  lessened  or  even  abolished  In 
the  anterior  two-thirdu  of  the  tongne  on  that  side;  and,  in  addi- 
tiwi  to  this  sympt^du,  thiiugh  only  in  rare  casea,  there  is  (h-ynt-^is 
of  the  nittiith,  due  t-o  tniplieation  of  those  fihivs  of  the  chorda 
which   regulate  Uie  Hecretion  uf  saliva. 

In  cases  of  slight  paralysis,  the  t-li-ctrical  reaction  of  the 
mnstdeK  and  Iiranche**  of  the  nen*e  is  little  changed.  In  severe 
fornix  tiie  farailic  ivaetiou  is  often  increased  at  iii-st ;  but  it  is 
rjppon  redmvd  to  a  miuimuni.  while  the  imiability  of  tlie  ntuscles, 
^fti  tested  by  the  galvanic  euiTent.  ie  nioi'e  or  less  increased.  In 
■  advanced  cases,  the  latter  current  fwU  to  evoke  any  reaponae. 
L  In  ad<litioii  to  the  paralysis,  secoudaty  contractions  and 
Hjqpastnodic  twitchings  of  the  muscles  sometimes  ocx^ur;  the  former 
BMn^dne  to  the  development  and  induration  of  connective  tissue 
in  the  muscles.  The  ooui-se  of  the  complaint  depends  upon  the 
nature  and  progress  of  the  aural  lesion,  and  the  extent  to  which 
the  nen'e  la  involved.  In  some  case^  rtn^overy  is  complete ;  in 
otiiers,  there  'i»  pennanout  paralysis  of  alt  or  some  of  the  niut^cles 
supplied  by  the  nerve.  tSecondarj'  atrophy  is  then  apt  to  super- 
vene, and  tjie  conjunctiva  is  subject  to  attatik?  of  intlaiu motion, 
owing  to  the  want  of  power  to  close  the  eye. 

The  Discharge  from  the  ear  in  caees  of  caries  and  necrosis  is 
sametiinea  j)ecuiiar.  It  is  nmc<Kpunile?it  and  soniewlmt.  teTiiLcious; 
it  often  Dunttu'ns  decided  traces  of  blood,  or  ottsumes  a  brownish- 
red  colour ;  its  odour  is  intensely  disagiveable,  and,  in  the 
absence  of  anti»eptio  measures,  ^Miisuns  the  room  occuj>ied  by  the 
patient.  Sometimes  it  is  (juite  putrid,  quickly  discolouring  silver 
infitniments  brought  mUt  cuntaot  with  it.  Fragniente  of  bone, 
some  large  enough  1o  be  seen  wjtli  the  nake<l  eye,  are  occasionally 
discoverable,  in  all  case*,  the  discharge  should  be  examined  fi-om 
time  to  time  with  the  microscope ;  if  small  osseous  particles  arfc 
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detected  tiien-  can  be  uo  duubt  iis  to  the  natnre  of  the  lesion.  A 
negative  resnlt  of  the  ejcaini nation  does  not  dispruvt*  the  existence 
of  aarirs. 

As  in  oTlier  coses  of  di-struction  of  bone,  the  l»wt  evidence  of 
the  actual  condition  ift  affcmle*!  hy  the  use  of  a  prube.  which  dltouhl 
be  handled  with  the  i»rejit<*sl  earn  and  gentleuese,  and  under  thi» 
guidance  of  the  eye.  Serious  consequencea  might  ensue  from 
usin^  the  instrument  with  any  de;i^ree  of  force.  It  is  eiwy  to 
detect  carious  or  necrosed  bone  when  the  disease  is  situated  in  the 
nit-atus.  the  inner  wall  of  the  tympanum,  or  in  the  upp^-r  jwrt, 
under  the  roof,  wlieu  Slirapnell's  uifmbrunti  is  p-rforaltni.  Failure 
to  detect  cariea  must  not  be  held  to  imply  that  the  bone  is  not 
afFect«*d,  for  the  diseased  part  may  lie  inac>i:re«t<ible  to  the  must 
camful  exannnatioti.  Inrli-ed.  in  not  a  few  vuses  in  wliicli  the 
symptoms  point  to  caries,  the  diseaserl  spot  cannot  he  rearhed  by 
a  probe.  'I'ht'  iiistrunient  shonld  lie  bent  in  various  wayn  atvoid- 
ing  to  circunirttancerf,  anrl  should  have  a  well-rounded  head. 
Sometimes  the  meatus  is  occupied  by  poKTwid  excreeoencee.  which 
spring  from  tlip* mastoitl  antrum,  and  pnjje<'r  ihroutjh  openings  in 
tilt-  j)o**t4"ri(ir  wall  (if  the  canal.  Caries  ajid  ueenisis  iu  the  niadtiiid 
process  may  involvt*  the  e.ttfrnal  layer  of  bone,  and  in  that  ca«» 
masses  of  granulation  tissne  will  be  seen  to  sprout  throu*^li  tlie 
interment.  Tlu-w'  surround  and  cover  up  listuluuti  opentngij, 
througli  which,  if  a  pivilw  be  intniduced.  sotU'ned  or  necrosed 
bone,  or  a  loose  (»ef|uestruin.  may  be  more  or  less  easily  felt.  If 
water  Ik*  injected  into  the  meatu-s  a  few  droptf,  or  even  a  thtti 
stream,  will  U*  seen  to  issue  t'l-oni  the  exteinial  fistulous  opening, 
brinpinp  with  them  inspisHated  or  caspons  masses  of  pn?. 

The  Course  pursued  by  caries  and  neenwts  of  the  tempnnil  Iwme, 
following  middle-ear  suppuration,  varies  greatly  in  ditteivut  cases; 
but  it  is  only  in  a  niin(u'ity  that  favourable  re-sulta  v-an  be  antici- 
pated. Thf  progress  of  the  osseous  disease  is.  however,  stunetimes 
VHi-y  slow :  there  may  l»e  lonj*  inti?rval«  during  which  smne  little 
improvement  may  seem  to  be  going  on.  In  young-  subjects  the 
process  is  usually  mure  rapid  than  in  adults ;  8o(pi(<!stra  are 
itpeedily  forme<l  and  detached,  larjre  portions  of  the  mn^itnid 
process  often  become  t;.\ foliated,  and  in  severe  rases  nearlv  the 
whole  of  the  temporal  bone  is  destroyed.  In  not  a  few  cAses. 
symptoms  of  cerebral  or  meninj^al  disease  suddenly  btt^ome 
developed,  while  in  others  a  fatal  issue  is  due  to   phlehitis  and 
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thrombosis  of  tJie  Iat*'ral  siiius.  I'ysinia  is  auotlier  acridfut 
liable  to  occur  in  tliesf  coses.  It',  as  aometimes  happens,  thi* 
carutid  canal  be  invadetU  fatal  hamioiTlij^f  i^  likely  to  M-inxw, 
Such  an  accident  would  be  a  more  rrfqufiit  complication  of  caries, 
were  it  not  for  the  fact  that  during  chronic  suppuration.  ])ro- 
fjTeftsive  development  of  connective  tiaswe  nsually  tJikes  place. 
'ITitii  proceea  is  succeeded  by  partial  ossification,  and  the  diseased 
portioua  of  tissue  are  thua  to  some  extent  isolated. 

DiagnooB.  —  Thia  is  sometinjeR  very  difficult,  and  in  many 
instances  it  is  necessiu-y  to  keep  (he  patietit  under  olwen'alion  fur 
a  long  ti(ue  before  a  definite  opinion  can  Iw  given.  If,  when  a 
probe  i«  introduoed,  roughened  bone  can  be  felt,  or  &  portion  of 
bone  which  h  clearly  movable  and  denuded  of  its  periosteum,  the 
nature  of  the  oa.se  will  be  of  course  evident.  But  the  affected  part 
may  be  inaccessible,  antl  the  negative  result  nf  probing  is.  there- 
fore, of  no  great  value.  In  the  absence  nf  the  positive  evidence 
wiiich  a  pi-obe  oft-en  yields,  caries  or  neci-osis  may  be  suspected  to 
exist  when  the  following  symptoms  are  present : — 

1.  A  long-cou tinned  purulent  discharge  from  the  meatuci. 
offensive  iu  character  and  not  yielding  U)  ordinary  trcatnient 
carefully  conducted. 

2.  The  constant  re-appeai-ance  of  grauulatioua  in  the  same 
place  in  which  they  have  l>eeu  ilestroyed. 

3.  The  previfiu8  ewfljie  of  small  sequestra  or  particles  of  bone. 

4.  The  existence  of  tistulous  openings  l>eliind  the  ear,  with  an 
inte^mitt^•nlly  copious  and  offensive  discliiirge  tlun-eftxim. 

6.  Hie  fnrmatinn  of  abscesses  in  the  in^ifjhhorn'hood  of  the  enr 
and  in  the  side  of  the  neck  and  swelling  of  the  lymphatic  glands. 

6.  Pei-foration  of  the  tympanic  membnuie  at  its  upper  part> 
the  opening  having  a  crater-like  appnarance,  and  giving  exit  to 
verj'  offensive  secretitui. 

7.  Severe  lancinatiTig  pain  in  the  deeper  part  of  the  ear,  and 
extending  over  the  side  of  the  liead. 

Fro^osis. — Any  opinion  as  to  the  probable  results  in  casea 
of  caries  of  the  temporal  bone  must  be  given  with  gi-eat  caution. 
As  ti  general  iiile.  wlieii  the  lesion  is  due  to  injury,  the  prognosis 
is  more  favourable  than  whfii  it  has  supen'ened  upon  suppurative 
inflammation.  In  all  cases,  if  the  general  health  be  good,  the 
pnx*4*ss  slight  and  t^mfined  t^o  the  ma.«toid  portion,  if  there  be  free 
vent  for  all  discharges  and  if  exfoliation  take  place,  there  is  reason 
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to  anticipate  fi  (iavoHtable  iusue.  While,  however,  cari«?«  is  in 
progrefiB.  there  is  ftlwnys  the  poaeibility  of  pxtensioii  to  fonw  im- 
portAiit  part,  wiih  Rerious  results,  as  alrejidy  describwl.  There  is 
aUo  the  ridk  of  pya»iiiia.  geueral  Gzh&ustion,  or  puiraonaiy  tiller- 
caloBis.  In  eoniR  inetancei!,  patient*  with  cariee  of  the  temiHW-kl 
boHB  attain  a  ripe  age,  and  die  fmni  disease  uncnnneclwl  with  the 
local  aifection.  The  degree  to  which  the  heariiig-powfr  is  ati't-cted 
depends  upon  the  cteat  and  extent  of  the  caries.  If  the  taU-fr  l>e 
oiindned  Ui  the  mastoid  portion,  the  hearing  may  bi-  iihnubt  or 
(]uito  nnriual :  on  the  other  liaiid,  necrosis  u^  the  labyrinth  \rill 
involve  total  dfaftiess. 

Dr.  BezoUVa*  list  cmtains  fortv-six  eases  of  ueon^is  nf  the 
labyrinth.  Of  these,  nine  died,  all  but  two  from  "  implication  (4 
the  neighbouring  menitigeal  and  rerebral  regions,  extension  itf  tlie 
suppurative  process  taking  ploct-  from  the  posterior  surface  of  tile 
pyramid,  coiTe^  pun  ding  to  the  position  of  the  portut  aeiuticui 
infenuu.  The  cerebellum  was  most  frequently  involved."  Septic 
phlebitis  was  demonstrated  in  two  caiies.  Of  the  thirt}'-w>veB 
oases  in  which  the  issue  was  favourable.  In  tweuty-nine  the 
aequestnnn  was  removed  throngh  the  auditory  canal,  in  seven 
it  was  extracted  through  HstnUe  in  the  mastoid  portion ;  in  the 
remaining  case,  it  was  said  to  have  passed  through  the  tube. 
With  regard  to  the  prognosis  in  caaee  in  which  the  Fallopian 
canal  is  implicated.  Bezold  thinks  there  is  great  probability  cJ 
TWtoration  of  the  function  of  the  divided  facial  nerve  even  after 
extensive  loss  of  substance. 

It  must  be  borne  in  mind  that  caries,  as  a  result  of  suppurati^'e 
inflammation  of  the  middle  ear,  may  spn^ad  rto  as  to  involve  set-eral 
important  parts  at  the  same  time.  Thus  in  a  fatal  case,  reported 
by  Or.  Hedinger.t  there  was  a  8ul>-dui-al  abscess,  thrombi  and 
ulceration  of  the  superior  petrosal  sinus,  aud  ulceration  leading 
into  tbe  lateral  sinus.  The  external  auditor},*  canal  was  narrowed 
to  a  mere  slit,  and  the  bony  jxtrtion  was  carious.  In  this  case, 
pus  had  been  dischargorl  into  both  the  lateral  and  the  superior 
pebtisal  sinuses.  A  case  of  caries  of  the  tympBuom.  with  fatal 
hwaorrhage  from  the  caix)tid,  is  recorde*!  by  Drs.  Mimjs  and  Steiu- 
hriigge-t     There  was  an  opening  lomm.  iu  breadtJi  and  Tram,  in 

•  Atrkk-n  if  OMesy,  fol.  rrt.  p.  JU6. 
t  Ihi4.,  Td.  xiH.  p.  42. 
X  /««^,vol.xuL  p.  180. 
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height  in  tht-  cxU-nial  bony  wall  of  the  canitid  caTioI.  The  artery 
was  bare  to  the  whole  exr<'iit  of  this  opening,  and  aiirodt^il  and 
perforated  near  the  proniontopy.  The  case  wa»  reiuarknhle  not 
only  for  the  lesion  of  the  arterj-.  but-  btuause  of  tJie  rapidity  with 
which  the  entiix'  series  of  pvtKreesea  had  become  rleveloped.  The 
time  occupied  was  only  fonr  montlia. 

Treatment — Tliis  nuu-t  at  iirst  be  directed  ft.waids  the  im- 
provement of  the  condition  of  the  middle  ear,  and  this  objec^t 
may  be  attained  by  the  use  of  antiseptic  remeditis  and  great 
deanlines:^.  Supp^ising  (hat  caries  is  known  or  strongly  swsr 
pected  to  exist,  the  treatment  slionld  be  still  more  enerfijetically 
carried  out,  and  e^'erv-  effort  t-himld  be  made  to  remove  secretion 
and  prevent  its  occtunulation.  It  is  all-imiwrtaTit  to  remove 
laxnriant  grannlations  sn  as  to  pntvide  for  the  escajje  not  only 
of  secretion  but  of  dejul  particlet)  of  Ixme.  If  tjiere  be  cmly  one 
or  two  small  perforations  in  the  membrane,  it  is  desirable 
that  these  should  be  enlarged  by  incision,  so  as  to  afford  a  free 
psasj^^.  Polypoid  gi-owtlis  should  be  removed  by  Wilde's  diiare, 
or  by  applications  of  a  concentrated  solution  of  chrDmic  acid, 
irfter  which  alcohol  should  be  introduced  into  the  ear,  as  reoom- 
mchded  by  Politzer. 

When  tbe  granulations  have  been  thus  dealt  with,  autiiseptics 
and  astrinfjents  of  various  kinds  will  ecime  into  use.  Powdered 
boric  acid,  introduced  by  means  of  ,iu  iiittulHatiir,  h  one  of  the 
liest  remedies,  'llie  objections  sometimes  raiBe<l  aj^ainst  it,  on 
tile  ground  that  it  causes  the  secretions  to  be  retained,  are  wlth- 
imt  real  foundation.  If  fluids  he  preferred,  they  should  be  injected 
through  a  snuill  tyni}mnic  tube,  wliicli  can  be  passed  into  the 
tympanum  or  into  the  mastoid  antrum.  Fluids  may  also  be 
intrfMluced  by  the  aid  (tf  the  Rustnrhian  catheter;  a  considerable 
amount  of  secn*tion  may  soineliines  thus  be  driven  out  tlirtiugh 
the  meatus.  The  nirwlonche  likewise  fulfils  a  similar  purpose. 
Carbolic  acid  {gr.  xv.  lo  5J.),  salicylic  acid  (gr.  v.  lf»  oj.).  Jculofomi 
(gr.  XX.  to  Sp.  Viu,  lU'ct.  5j.),  (see  page  111^,  cret>]iu  (1  to  200j, 
re«orciu  (1  to  2U0),  and  hydrogen  peroxide  ore  the  best  anti- 
septic remedies. 

When  carious  sjjots  ai'e  visible,  and  accessible — d.;/.,  in  th« 
meatus — improvement  may  be  effected  by  touching  theui  with  a 
ooncentrate<1  solution  of  chromic  acid,  a  tine  point  of  nitrate  of 
silver,  or  with  the  galvano-cautery.     The  IocaI  applicjition  of  a 
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sutution  of  lactic  acM  ( 1  o — 'ii>  ya^r  cent)  sometimes  proves  sennce- 
alilf  in  cjisee  ot  cin!iiTni«:Hl>wl  ulceration  of  the  inner  wall  of  Uib 
lynipQiiuni.  Tlie  applications  cause  the  detachment  of  anuiU 
sequestra.  \>\it  aiv  apt  to  pnviuce  mure  ur  less  severe  pain.  Or. 
OIp  Hull*  of  Christiaiiia,  r**commended  the  application  of  the 
mineral  acitU,  Iiytlnwhlnric  and  nitric,  for  the  ivinoval  uf  di.si'Aded 
bone.  The  acids  act  by  rendering  the  hone  capable  of  ai>d4'ir]>tion. 
As  tbe  result  of  many  trials,  Dr.  Bull  found  that  hydnjchloric 
acid  was  the  l)est  solvent  fur  the  ewthy  particles  of  bfine.  and 
that  sulphuric,  and  still  more,  sulphui-ous  acid  were  rather 
uniifrvifeable  fur  the  same  pur|Hi«e.  His  method  was  t-o  soak 
small  pieces  of  cotton  in  a  solution  of  hydrochloric  acid  (2 — i  per 
cent.J.  and  lay  them  im  nsihle  poitiona  of  diReased  hone.  The 
cotton  was  allowefl  to  remain  for  twenty-four  hours,  and  then 
wmoved.  The  applications  were  continued  at  intervale  until  diti- 
chargo  ceased,  and  the  vnraiit  place  in  the  hone  was  then  found  to 
he  occupied  by  a  scift  ma*>s.  presumably  cartilaj^e.  proceedinj^  from 
the  bone  bordering  the  dead  part.  Ilie  treatment  wa-s  Houietimw 
ront.inued  for  thn-e  or  tour  months. 

There  aiv,  huwever,  obvious  dangers  connecle<i  with  tlie 
application  uf  acids  nithin  the  tympauuin.  and  the  object  aimeil 
at  can  often  be  attained  more  rapidly  and  with  less  risk  by  the 
uai' of  a  sharj)  curette  or  gpoon.  Thit*  latter  is  well  adapUxl  for 
the  removal  of  small,  circumscribi'd  patches  of  diseaBed  bon^ 
froni  the  inner  wall  of  the  tym|>anum.  There  is,  of  course,  le$« 
difficulty  in  deahnt;  with  caries  of  the  ma.'ttnid  portion  or  external 
meatus.  F^pecial  eart-  is  necessary  when  removal  of  di?e&&ed  Ix^ne 
from  a«y  part  of  the  tympanum  ia  the  object  in  view.  Thi* 
trestnient  of  carii-*  and  iH-crohis  of  the  mnst^^d  process  will  ht* 
described  in  a  sidtsi-quent   ehapter. 

It  remains  to  iwnstder  the  tivatmeut  of  those  cases  in  wlucli 
the  ossicles  are  especially  involved.  Caries  of  the  malleus  is  oJWii 
aiteociated  with  disease  atfectlng  neighb<mring  portions  of  the  roof 
of  tile  tympanum  and  with  perforation  of  Shrapnell's  membrane. 
Granulations  are  apt  to  protrude  through  such  au  opening,  and 
to  be  fonued  upon  its  horderjs.  AMien  these  conditions  coexist, 
the  case  in  always  chronic,  and  the  ordinary-  thera[>t'ntical  measnr«s 
are  jfenerally  imsuccesaful.  Removal  of  the  malleus  and  a  portion 
of  the  membrane  would  appear  to  he  the  best  plan  of  treatment 

•  Arrhip**  ijr"  OUtliyf.  vol.  x»iU.  p.  123. 
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in  xhesc  cases,  ami  to  yield  good  result*  after  other  nipthoils 
have  failed.  Bet'ure.  however,  resortiiij^  to  such  an  opiration,  it 
is  well  to  try  the  efiect  of  removing  tht?  grauulatiotis  and  of 
astringent  PL'nU'dirs  introduced  by  means  of  a  small  tympanic 
t«l>e  passed  throii.i,'"h   the  perforation. 

In  the  fjisej*  under  consideration  when  the  opening  in  tlie  niera- 
Itrane  is  largi'.ihr  haudlr  ufth*'  nmllfus  is  ofton  drawn  in  wards,  and 
so  placed  as  to  be  reached  witli  ditficnlty.  The  patient  must  of 
cour^  be  under  thts  influence  of  an  anwslhetic,  aud  the  st^'ps  of 
the  operation  consist  in  detaching  the  membrane  at  its  cirouinler- 
enoe,  di\"iding  the  tendon  of  the  t«'nsnr  tyinpani,  cutting  thniugh 
the  articulation  between  the  incus  and  nialU-us.  and  extracting  the 
latter  witii  forceps  or  a  wire  loop.  If  the  incus  lie  likewise 
c&rious.  it  must,  he  reinuvi'd  with  a  hooli  adapted  i'ur  the  purpose. 
It  is  proltabJe  that  the  caries  nf  the  r<iof  of  the  tyin|mnuni,  near  to 
Shrapnell's  menibroiie,  will  then  be  within  reach,  and  if  so.  an 
attempt  may  be  made  to  remove  the  disiMsed  bone  with  a  small 
curett-p.  iH-nt  at  a  (Suitable  angle.  A  much  more  fm'midable  (»pera- 
tion  has  been  proposed  by  Staeke.*  He  detaches  the  auricle  and 
draws  it  down  with  the  cartilaginous  meatus ;  he  then  separates 
the  pei-ifisteuni  tWim  tlie  bony  meatus,  and.  after  removing  the 
Niallcus.  chisels  away  the  layer  of  bone  above  the  membrauu 
tynipnni.  thus  opening  the  so-t^allerl  "attic"  from  the  ont«ide,  and 
making  it  one  with  the  tynjpanum.  'ITie  seat  of  the  disease  is 
thus  freely  exptiswl,  and  it  may  Ije  treated  either  by  scraping  or 
the  application  of  strong  sulutiona  of  nitrate  of  silver. 

As  a  general  rule,  remnval  of  the  ossicles  can  he  eftected 
without  injury  to  other  part<i,  but  the  cliDrtla  tympaui  nerve  is 
sometimes  toni  through.  The  ends  of  the  nerve,  however,  soon 
lieconie  uniteil.  and  its  function  is  rest^ired.  The  Fallopian  canal 
is  occasionally  opened,  esjx-cinlly  when  I  lie  incus  is  being 
removed.  Another  and  a  sortiewhat  common  result  of  the  opera- 
tion is  the  setting  up  uf  pundent  itdtainmation  of  the  middle 
ear ;  this,  however,  is  easily  dealt  with,  iuasinucli  as  tlieie  is  free 
vent  for  the  secretions. 

There  is  a  considerable  mass  of  evidence  to  the  effect  that   this 

uperatiun  proves,  on  the  whole,  verj'  aucccsaful.     In  many  cases 

the  suppuration  cerises  completely  with  the  removal  of  the  cause. 

It  is  not  to  be  expectetl  that  even  ao  aerious  an  operation  will 

•  Archip/.  OhrenlteilkutMh,  vol.  xxxL  p.  301. 


cure  all  casea  of  cariea  «f  the  oseicka  and  nxjf  of  llie  tyuipan  ■* 
for  tfie  uIctTotive  prows^es  lucftH&i-d  in  these  parte  of  tlie  mi^* 
ear  often  coiirttitute  only  a  portion  of  tIip  dimuute  which  atf^ 
the  t^-mpoml    bone,      in  those   coses   in    which  excision  of    tJ** 
osBicles  aiul  trentnient  direeteH   to  the  upper  part,  of  the  \y^'* 
pniniin  fail  to  chtH'k  the  Myiiipt-oiniH,  it  Ih  r»*artiimlile  to  assui*^^ 
that  disease  e.xiste  in  other  portions  of  the  uiviiy,  not  AcceAsil 
to  operation.      \\'it)»  rejjraitl    to  effect  upon   the    lieariiij.'-p<twi 
those  who   advorute  this    method    of   dealinp  with    caries 
that  liie  operation  seldom  or  never  causL*»t  any  decided  diminut 
of  function.     Kven  if  sndi  a  result  were  sfinierimes  pnwlnrwl, 
would  be  worth  wliile  to  nni  the  risk,  keeping  in  view  the  gmif 
dangers  attendnnt  on  caries,  if  left  Xa  itself. 

The  treatment  after  the  operation  consi^s  in  theadoptiimi 
antiseptir   measiiiTs    of  all    kinds.      The   best   applicatione 
perchluride  of  lutrt'nry  (1  to  1000).  carbolic  acid  ('2  per  cent 
and  boric  acid  in  powder.     The  instillation  of  rectified  gpiriil 
the    best    method  of  dealing   with    any  granulations   that 
remain. 

The  treatment  of  necrosis  resolves  itself  into  the  use  of  anti- 
«ept.iei«  Jtnd  the  i*eni(ival  of  seqnefitra.  when  IhffW*  ai-e  in  procea 
of  detacluueut.  They  can  usually  be  withdrawn  through  the 
meatus.  Small  fragments  sometimes  come  away  during  syring- 
ing; larger  pieces  nniy  be  broken  np  with  tin*  forceps,  and 
removed  with  the  wiit-loop  or  shar))  hook.  11'  the  dead  |Xirtion« 
■of  bfme  be  imWdded  in  the  tissues  and  firmly  held,  and  attempts 
to  divide  them  prove  unavailing,  it  may  be  necesAary  to  detach 
the  auricle  from  the  side  of  the  head  al)ove,  witli  the  caitilaginoofi 
meatus,  so  as  to  obtain  more  room.  Disturbances  of  the  fiinotion 
of  t.he  faeiat  nerve  usually  subside  a»  the  pnx-ess  in  the  bones 
comes  to  an  end.  The  constant  current.  iwJide  of  potassium,  and 
tonics  of  various  kinds  will  prove  nnnv  i>r  lt*w  eflii-ucioui*  in 
expe<liting  recovery.  If,  however,  the  caiutl  be  extensively 
involved,  and  a  large  portion  of  the  nt-n'e  t|uiTp  deatixiyed, 
result  can  be  expecteti  from   any   kind  of  treatment. 
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AKentioHH  in  Siite  of  Mln— Inflammation  of  the  Maatoid  Process — .Mafitoid 
Peno»titis— In  flam  Illation  of  the  MusCniil  Oellft-  Cause*  i>r  the  I  >isea»e 
anil  Gircutiintau«!»  under  whii.'!i  it  Octrurs— Morbid  Appearance* — 
S/mpU"m«  and  Coupse  C'ftries  and  Necrosis  of  tlie  Mastoid  Process 
— Courw  and  Conuequences— Prognosis  -TreatmeDt— Indications 
for  Opening  the  Mastoid  Process— Vnrioua  Methods  of  0]>eratiiig — 
IHfficalties  and  Objects  of  the  0[M?ratifm — Appcarannw  Seen  on 
Opening  the  Mastoid  Proces-s — After-Trejitment — Geoeral  itennltA 
and  l*rognwi8  yf  the  Operuliyn— Statistics- Cholesteatoma— Effectft 
on  Hearing- Function  —  fira>'itatlon-Al)«ccase8  —  Significance  o! 
Attacks  of  Fever  after  Operntion. 

Variations  in  the  Mastoid  Cells. — 'Hie  cellular  spaces 

"•t  tb»*  niastuiil  prixvcts  aiv  soniel  inie^  iiun>'asef1  in  size- :  and  in  rare 
fpecimpns,  ow-iny  to  .*itri>piiy  ui'  the  septa,  the  process  m/iy  be 
rmmd  to  contain  a  single  large  cavity,  lu  oiiuthor  cla^s  of  case^. 
the  cells  ar>»  smaller  than  iiswat  in  ermsequeiice  of  thickening  of 
the  miK^oii;^  nienibruuf.  ur  nt*  ahnurmal  i^ruwth  of  the  otuiPouH 
liaut'.  In  the  lalt«r  case,  the  cellular  stracture  may  be  altogether 
tiltlitfratfi.  and  the  mastoid  priK-r^s  converted  into  a  fiolid  Imny 
fltotib.  Thi;^  change  is  not  infrequent  in  advaiK-e<l  life.  Some- 
times  abnormal  communications  exist  between  the  mastoid  oella 
and  the  cellular  stnicture  of  adjmvnt  bonea ;  thus,  the  cella  of  the 
mastoid  portion  may  open  into  ihofie  of  the  l>a><Ilar  piXKVst*  vf  the 
occipital.  Owiug  to  defective  ossilication.  a  fisi-uiv  occai>iunally 
•eporate^  the  mastoid  from  the  squamous  portion,  and  by  this 
dunuel  pua  may  ettcnpe  from  the  cells  into  the  sulK'utoneous 
Hssop.  Atrophy  of  the  internal  lamina  of  the  mastoid  process  is 
aocDPtitnf^  088oriatef]  witb  (1ilat;ttion  of  thv  lateral  sinu^.     Other 
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peculinritieti  of  thf  ninstoid  prutH^ss  aiut  ct^lls  have  Ikvh  fully 
flescribwl  in  tho  chayiter  Healing  witli  the  anatomy  of  these  parts 
isee  ]>.%'>•  •)7). 

Inflammation  of  the  Mastoid  Process  seldom  uccure 
■alour.  exi-ept  a.s  tho  TY-i^nlt  of  injun-  confined  to  this  spot;  \t  is 
far  more  often  canserl  hy  extension  of  the  prweos  from  the 
tjnnpanum  or  ext<'mal  [arts,  and  it  may  involve  the  into^jfanient. 
pt-riust-euin,  the  outer  layer  of  bone  or  the  cells,  or  all  thcsw  parte 
at  the  same  time.  When  the  integnment  ib  mainly  affectwl,  the 
indamniation  it*  generally  of  the  phlegmonous  type,  and  b<^th  eiire 
nil'  occasionally  involved  without  purticipntion  of  the  tynipaniim. 
Tlie  symptflniR  are  redness  and  Bwelling  of  the  ekin  over  the  lower 
part  of  till*  ma^^toid  pitHX-s*  and  the  sjx-cdy  forniatinn  of  put.  The 
swelling  caiLset*  the  auricle  to  pivject  cont-iderably  from  tlie  head. 
Hie  development  and  couree  of  the  local  synipt^nne  are  accom- 
panied hy  sevi-re  pain  and  more  nr  less  decided  febrile  innvement. 
The  pu!<  i»  apt  to  infiltrate  the  tissue:*,  oud  to  caue<e  tititulous 
passag(*««.  which  open  either  on  the  skin  or  into  the  audit<try 
meatns. 

'llu'  Treatment  wiusisls  in  the  It^-al  application  of  cold,  which 
Tiiay  be  most  ctmvenieutly  effected  by  means  of  Leiter's  ap|»amtn8 
(Fig.  58,  page  138).  Thia  consists  of  a  series  of  tubes  tiiroaffh 
which  cold  water  circulateit.  One  or  two  tubes  surround  the  ear. 
while  fsi-x  or  eight  are  applie<l  to  the  surface  of  the  mast  aid  prr^-ess. 
The  actjoii  of  the  cold  is  aided  by  the  application  of  a  few  leech«6. 
nnd  the  latter  may  I»e  first  employe*!.  If  the  inflammatitm  has 
4*xteniled  so  far  that  the  skin  is  raisi'd  and  boggy,  a  fn'c  iucieion 
flhinild  be  made  down  to  the  bone,  parallel  to  the  line  of  ntt«(^i- 
ment  of  the  auricle,  and  about  a  (juarfer  nf  an  inch  liehind  it. 
The  wound  should  then  bi?  livaled  in  the  ordinaiy  way.  with 
warm  applirationtt,  etc.  Purgatives  are  generally  indicated,  and 
the  diet  should  Ih*  of  a  non-ftiniidating  choratrler.  The  pain  is 
nsnallv  suth'ciiMit   lo  nccc^Hitnt**  if*t  mid  (|uiet. 

Periostitis  of  the  Mastoid  Process  is  very  rare  m»  an 
independeni  atfe<-lion,^  and  iri  luniaUy  the  result  of  extension  from 
Adjai-ent  parts.  It  nuiy  of  cinirse  !«•  set  up  by  direct  injuries  to 
the  pniccsH.  It  is  a  n<^it  infrei|nenl  conset|nenct*  of  extension  of 
4*ittnnerm6  or  |HTic«teal  inilamniatian  from  the  external  auditory 

'  A  aum.  pnautaktiy  of  primAry  ori^En,  U  repoiieH  in  ihe  Arvkirft  ^  l)toh>fp, 
vol.  iiii.  p.  29t     Bee  ■)»  olber  cmes  Lo  midc  jcmriui],  vol.  xtx.  p.  I'd* 
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meattm.  and  of  suppurative  inflammation  ol'  the  middle  ear, 
involving  ihv  mastoid  cells.  In  the  latter  case,  the  morbid  pro- 
cess may  also  aflect  the  osseous  lamitin.  or  may  leave  it  intact. 
Whenever  fissures  or  crarki*  exist  in  t]ie  hone,  a  deeply-seated 
infiammatiau  may  easily  spreail  t"  the  supeHiL-ial  parts.  Sup- 
purative processes  in  the  middle  ear  are  very  liable  to  extend  to 
the  mastoid  cells  when  tree  eseape  of  the  discharpe  is  impeded. 
Small  pfrfnrationg  in  the  upper  part  of"  tin-  membrane  and 
OQiistrictious  of  the  meatus  are  conimcn  ubatacles  of  this 
nature. 

Tlie  Objective  Symptoms  <if  mai^toid  perioe^titJM  vary  In  degree 

according  to  the  extent  of  tissue  involved.    The  inflamniatiou  may 

spreafl    over   the   whole   mastoiil   repou.   and  even   ujiwardu  and 

forwai-ds  tovvai-tU  the  temple.     The  parts  behind  the  ear  are  red 

and  swollen,  and  the  auricle  stands  out  from   the  head.    The 

swelling  i&  somewhat  defined  in  the  early  stages,  but  afterwards 

"becomes  diffused;  sonietimeH  the  npper  part   of  the  sti'i-no-eleidtj- 

Diastftid   is  stifl*  aud  ■•wuUen :    the   head   in   turned   towai'ds  tlie 

opposite  side  and  kept  in  that  position.     Tliere  ntay  be  more  or 

less  marked  i*ymptonis  in  the  meatus :  ■?>,;/..  rfdnesfi.  sweilinj:.  and 

perhaps  disehiirge  of  pus.     liven  when  pus  Jnij*  J'urmed.  the  swelling 

behind  the  eor  is  generally  boggj-  to  the  touch,  without  giving 

any  distinct  sensation  of  UuctuatiMn.      The  development  uf  the 

itiilanimatiou   is  not   infrequently   accoinpauied   by    rigon<,  which 

are  succeeded  by  high  fever ;  pain  ia  always  severe,  and  is  apt  to 

radiate  in  varions  direetions.    The  entiiv  surface  of  the  part  is 

excessively    tender.      Hearing  is   not   int-erfered    with   unless  the 

meatus  be  at  the  same  time  affected.     In  rai*e  coses,  mastoid 

periostitis  runs  il,s  course  without  ]>ain,  and  with  local  symptoms 

of  an  apparfiilly  uliglit  nature*  until  an  abst^ess  forms,  which,  ou 

lieing  opened,  is  found  U>  connnuiueate  with  a  portion  of  exposed 

bone.     Sonielinies,  even  uitfr  pus  has  formed,  tlie  osseoue  surface 

is  merely  roughened  and  slightly  erodwl. 

Mastoid  perinstitis  may  terminate  in  resolution  without  sup- 
puration ;  and  even  after  pue  hajt  formed  the  abscess  may  burst 
externally,  or  the  jnis  may  be  dLscharged  fnjm  an  o|)ening  art'ifi- 
cially  nia<"le.  with  nti  fiirlh«-r  ill  const-quenees.  Caries  of  the 
subjacent   bone   is,   however,    likely    to   wcur  in    children,   and 

•  See  a  cju-e  recor<Iefl  by  Dr.  Y.  51.  WiUon  in  Arrkim  if  (Hottyy,  vol.  xir. 
P  SO. 
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IKirtions  of  the  external  layer  sometimes  become  necrotic.  'I'hr 
pu*  BometimeB  fintls  its  way  into  the  extenin!  meatus,  throii{;h  n 
Hssure  in  tlif  cfnlilage. 

'ITie  DiagnosU  is.  for  the  most  pai-t.  easily  made,  as  the  local 
ttjinnptome  are  g<*iieriilly  dTBtinct.  After  the  ahpress  h&i<  hiirat.  or 
)ieen  opened  artifiL-iaUy,  a  probe  r*hMii!<i  hv  used  Ui  delermine 
whether  the  bone  is  i',\pttst*d.  Furimcular  inttanimation  and 
enlargement  (»f  a  glninl  cIobp  Ut  the  mai!toid  pnicps.^  may  cause 
rednefiH  and  swellijig  behind  the  ear;  but  ?ucli  casw^s  can  altva\*8 
he  diatTiminated  by  careful  examination.  Chronic  periosteal  in- 
tianimation  and  a  successiim  of  alwce»*fa  are  indicative  of  rariea 
or  necrosis  of  the  mastoid  process. 

Tlie  Treatment  resembles   that  of  phle^ionmis  inflammati( 
and    shoiiki    lie    fuergetirally    carried    <jiit.      The    application 
leedieB  should  be  followed  by  that  of  cold  (by  means  of  Leit 
apparatus).     If  ihe  intlanimatory  symptoms  do  not  subside  witi 
two  or  three  days,  an  incision  shonld  Ije  made  down  to  the  boi 
lliis  latter  step  shonld  be  taken  at  once   if  fiuctnation  be  del 
when  the  case  is  first  scon.     After  incision,  the  condition  of 
b<me  can  be  detemiined.     Any  existing  sinuses  should  be  slit 
and  pranolations  should  lip  scraped  away  with  a  p;haq)  spoon, 
the  ahaceas  point  in  the  extenial  meatus,  the  inciBiou  should,  of 
oonrse,  be  made  there. 

Inflammation  of  the  Mastoid  Cells.— This  is  very  nuv 
as  a  priman,*  afTection.  but  it  may  occnr  as  a  ciniseqiienoe  of  cold 
and  of  dinvt  injiin'j  it  is  most  frerpiently  The  n^sidt  of  exten«>ion 
of  intiamniaiion  from  the  tympanum,  and  it  sometimes  follows 
inflammation  of  the  external  nn>atud.  Foreign  bodies  iu  the 
external  meatus  not  infrequently  injure  the  mcmbrana  tympani: 
the  mischief  may  extend  to  the  middle  ear.  causing;  suppurative 
inflammation,  and  this  in  tnni  may  spread  to  the  mastoid  cells. 
The  mucous  lininj^  of  the  mastoid  cells  is  continuous  with  that  of 
the  tjTnpanic  cavity,  and  niorbiil  secretion  easily  finds  it**  way 
from  the  latter  to  the  fonner,  and  is  especinlty  apt  to  be  nftained 
in  those  celU  which  Imve  a  vertical  diivctiun.  Polllxer  thinlte 
that  in  cases  of  supposed  priman,-  inflammation  (if  the  mastoid 
cells,  the  attack  is  really  due  to  Imctenal  infection  frmn  the  na.<K^ 
pharynx.  He  sug^re«t8  that  the  microbes  in  the  tympanic  ra\'ity 
may  jterish,  while  those  in  the  mastoid  process  may  increase  in 
virulence   owing  to   favourable  condition."    fur  developme 


•  thai  Uie  mastoid  ivlls  aif 
e-ear  iinpjmratioii  thfin  is  (n-m-rnHy  eupiHiwH. 
Im  fiktml  cA#Mi  of  tlu*  latTfr  dittfasi-,  the  walls  <»f  the  rclU  arc 
invariablr  n*diifue<l  aiitl  swullfii,  while  tht*  spant-rt  are 
tcropiefl  by  sero-mocoo*  or  bloody  &ecr«tiou.  or  by  fluid  or 
impiinif f  fl  pus.  Even  in  ftnch  cities  there  may  have  bo<'n  no 
IB  couiiect*?d  with  the  mastoid  process,  and  henc**  the 
of  paiu  and  of  external  swelling  over  that  part  of  the 
18     no    indication    that   the   mastoid   cells   are    five   from 


Th«-  niajstuul  cell*  are  especially  liable  to  be  implicated  in  oa^^s 
ifiv  t»b*tacle  exiate  to  the  free  escape  nf  Ki'cn'tion.     .Such 
-  J     _,__i  lit*,    iu   the   fonu  nf  grauulariong,   polypi,  and   meni- 
VsiHtUa  buid^,  are  by  no  means  infivquent.    Retentmu  of  secretioiw 
likely  to  occur  when  the  perforation  is  small  antl  situated 
upper  portion  nf  the  membrane,  and  when  the  external 
.    ,1    te    constricted.      In    cases    of    scarlatina.    tHlwrcnlosia, 
tlis.  and  influenza,  there  would  neem  to  be  a  sixH-'ial  tendency 
tl*  the  implication  of  the  maittoid  cells.      Recent   investipa- 
luLVH  sJiown  that  the  spn*ad  of  the  process  is  mainly  due  to 
action  of  micro-organism?  (stivptocoeci  and  diplococei).  which 
often  found  in  the  aecretion  in   cnmplicated  i;m?es  of  niiddle- 
mflmmnintion. 

Korfaid  Appearance*. — These,  as  mentioned  above,  conBist  of 
>:ig  and  hy{h>raMnia  of  rhe  lining'  niendn'nne.  nnd  nccumu- 
. .-..  of  secretion  iu  the  mastoiil  cells,  sometimes  k»  such  an 
tent  ftt$  to  fill  them  up  completely.  These  ap})earance8  are 
llv  most  pntminent  in  tin-  antrum  ;  but  in  .*eveiv  <vwj*  the 
rtiiv  »\-steni  of  celln  is  occupied  by  iluid.*!.  which  lake  the  plmie  of 
ur,  while  llie  spaei-s  and  their  ccimmunications  are  much  ifduced 
in  «M!  ownng  to  thr*  ^wellin^  nf  tlie  mucous  membrane.  The 
mflamfuation  may  be  limited  to  the  nuuM-(H'riosteal  membrane. 
'T  may  extend  tii  the  osseous  walls  of  the  celli*. 

When  the  secretion  occnpyiuj;  the  cells  Ia  lai-gely  purulent. 
the  condition)  re.>tend>les  that  of  an  abi-ces«  \vbicli  mny  cither  cnni- 
nanicate  with  the  tympanic  cavity  or  he  sejiarateil  ihfietVoin 
hy  nenibraiious  formations.  Caries  and  necrosis  are  the  nnual 
n-»iiltp :  thefi**  ]>roces!«e(it  are  more  common  in  the  mast^iid  portion 
ti  in  any  other  pari  of  the  temporal  bone,  and  children  con- 
te  file  niajority  of  the  patient)*.    The  anatomical  structure  of 
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the  pnrt  tVicilitote*  the  rievelopmont  of  thr  morbid  procpsscs.     The 
iiiHainnmtion  o(  the  mncona  menihraiie  lining  tho  cells  temlit  to 
iiivulvt'  the  <ftt!ae4jus  tissue,  and  rt'tftitiMii  uf  cxiidatiou  ifi  favuuivcl 
hy  t\u''  armn^TiuMit  of  thi*  rellf  mul  the  niinnt<»net>*i  of  the  oriiices 
bv  M-hU'h  thpy  coinniunicott'  with  piM:h  other.     Npcnwis  may  afffct 
portiians   in   the   interior   of  the   process,  or  of  the  iiilemal  or 
pxtei'ual  surface.     FVi-iostitie.   u-ith   purulent  effiisiun  separating 
the  nienibmne  finm  the  bone,  generally  preceHps  necr«tsis  of  th»- 
exteiiial  layer.     In  liteven-  cases  the  greater  part  uf  the  mashsid 
process  is  fveiitimlly  detaolied  as  a  seqik*triiiii.  and  i^ontetinies  tie 
bony  wn,ll  of  the  Inteml  sinns  is  fimiljirly  affecteih     During  its 
pix'gresa.  the  disease  of  the  bone  eausf«  abscesses  and  listulmis 
opi-nintfs  to  He  formed  in  the  soft  part*.     Sneh  oixMiiiijjs  are  inotil 
often  timnd  on  the  !»uriat!e  of  the  process  and  in  the  posterior  wall 
of  tbe  meatus.     Hut  tlie  pns  may  burrow  inwards  and  downwards 
it]  the  cnnnec-iive  tissue  of  the  neck,  and  (>peiiin<|fs  may  form  a» 
low  dovm  as  the  scapula  and  even  in  the  axilla.     A  mon*  iR'rioiu 
eontlitinn  nf  tliingi^  tn'mi-s  when  the  jms  makes  its  way  towai'ds 
the  eraniftl  cavity,  where  it  may  set  up  sulxlural  abscv^is.  men- 
ingitis, cerebral  abscess,  or  thrombosis  of  the  lateral  sinus*.    Owing 
to  the  free  connnuiiication  with  the  sinus  by  means  of  the  niafttoid 
wins,  exteumon  of  iuJlaunnution  tit  the  former  part  may  easily 
take  ])lare.    In  yet  another  clas.-*  of  cases  the  suppuration  involves 
[he  external  aenii-turrnlar  i^aiial  aiul  the  internal  ear,  and  jinnilent 
seeitftion  may  al»o  find  its  way  into  the  cranium  along  the  cou- 
nective  tis-sue  uccupyin>r  the  ]oo]i  fornu-d  by  the  superior  canal. 
I'nder  this  latter  pai-t  in  the  young  subject  an  irregular  opening 
often  exists  (the  hinlun  tntfjaroiuihtit),  having  an  external  aperture 
on  the  posterior  surface  of  the  petrous  portion  below  the  groore 
ffir  the  superior  jM'troaal  sinus,  and  cm  a  plane  Iwbind  the  meatus. 
AVheu  a  large  portion  of  the  nmstoid  pnjc'ess  has  been  de- 
stroyed, the  brain -substance  itself  may  he  ex]io9ed.  as  in  a  case 
recorded   by    Kuhn.*     'Hie   ])atient    was    a    girl,   aged  eight,   the 
subject  of  middle-ear  suppuration  associatid  with  seorlatiiin. 

intiamniatiou  of  the  mastoid  cells  does  not  always  reuuJt  in 
caries  or  necrosis,  In  some  cases  of  a  chronic  ty^x»,  the  pi-oee*? 
induces  a  hyperplasia  of  the  walls  of  the  ceDs.  ancl  tinally  a 
complete  sclerosis  of  this  portion  of  the  bone,  lite  cells,  whether 
dijilnetic  or  pneumatic,  are  gradually  filled  up  by  bony  gir.\rth. 
"   I'eher  I'ratfptvt  ibrelelH  I/^rch  OtriiiK  LiificH,  A.f.O.  ix*I.  S.  fiS. 
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Sometimes  tin;  periost*-!!!]!  is  likewise  im[>licatt'd.  and  the  surface 
of  the  bout*  becomes  runghenfti  or  gtwlderl  over  with  many  promi- 
nence. Ill  such  c&sea,  the  waIIs  of  the  tympanum  it«eU'  are 
infn-^niLMitly  thickened  by  osshous  deposit.*. 

Symptomi. — These  vary  with  the  cause  and  degree  of  the  in- 
flammation. When  resulting  from  the  extension  of  sitppnrative 
prtH-HiSM-s  frtiui  ihi'  tynipanuni,  lliey  nia\'  for  sonip  time  be  masked 
by  those  of  the  orij.dual  aftection.  They  ma^v  either  precede  oi- 
follow  perforation  of  the  tympanic  membrane.  The  patient  com- 
plains iK'rhapi^  of  a  feeling  of  fulness  or  imea-stness  in  the  mastoid 
process,  or  the  part  may  be  swolleii  and  liot,  and  excessively 
painful  and  t+'uder.  Moif  or  let's  fever  and  headru-he  are  gwner- 
ally  present ;  the  pain  ia  aggi'nvated  by  movements  of  the  head. 
and  t^xait'erlwitions  ni-e  apt  to  occur  at  night.  In  anme  ca«e8, 
however,  in  wliiiOi  the  nia-stoid  cells  cuiitaiji  a  conwiderable  amount 
of  pus.  there  is  a  remarkable  alK^ence  of  Byniptums  (tenderneas, 
he-nt.  and  swelling)  in  the  process  itself,  though  there  may  be 
severe  pain  in  other  ]>artji  of  the  head.*  If,  as  frenerally  hapjiens. 
the  external  parts  ai-e  simultanettusly  involved,  the  aymptoms 
alrea<ly  rU-^ciibed  (ncc  paye  i79)  will  be  mow  or  li*ss  conspicuous. 
The  meatui*  is  usually  swollen;  it«  upper  and  posterii.>r  walls  are 
often  tense  and  prominent.  A  diminution  of  the  distrlmrge  is 
a  common  symptom,  and  is  geuerally  indiuativo  of  Bonie  obstruc- 
ti»m  in  the  meatus  or  tympanum.  'Hie  perforation  is  most  often 
situated  in  the  posterior  sujierior  (piailrant  of  the  membrane. 
Inflammation  in  the  interior  of  the  mastoid  process  has  been 
observed  to  occur  several  weeks  after  the  apparent  termination 
of  acute  iutlanmiutioii  and  suppuration  in  the  tympanum;  but 
60  lotig  an  interval  is  quite  an  exception  to  the  i*ule.  In  another 
class  of  cases,  the  mastoid  affet-tion  coincides  with  some  exacer- 
bation of  the  original  disi-ase. 

The  conrse  of  the  afl'ection  varies  considembly  in  difterent 
When  due  to  injurv,  or  to  the  presence  of  a  foreign  body 
meatus,  the  iiitJanunatiou  may  rapidly  assume  a  serious 
form  and  extend  to  the  meuibram's  uf  the  bi^ain,  >vith  a  fatal 

lit   wiThin   a   few   days,     thi    the  other  hand,  under   proper 

ktuient,  the  inHaniination  may  aubside  lu  a  week  or  ten  ila\^ : 
but  in  cases  due  to  extension  the  course  is  apt  to  be  long  and 
tediuns,  and  disease  of  the  bones  (caries  or  necrosis,  or  both)  is 
'  HoOBa'B  lH4e(Ue»  of  tfu  Kar,  7th  Editiou.  p.  b-Jb. 
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liable  to  net  in.  T\\e  process  may  conHnae  in  llie  mast/iiil  cA\t 
for  some  time  aftt^r  t)u>  ori^nol  afTectioii  has  subeidwl,  and 
without  caiisitig  any  obson'ahle  symptoms.  Tlie  pe-noeteura,  in 
chronic  cases.  otWu  beixiines  thick  and  rough. 

In  severe  cases  the  most  commotk  course  is  Uie  fonualioii  of 
ail  a1>siA*^s  in  the  bone,  and  this  again  is  folloufd  by  necrosis itul 
carii*.  affecting  either  the  Heep  or  Piiperfirial  layer*.  Tlww 
o(mHei|ueiic'f»  (whii^h  are  nut  uncunimon  in  otitic  due  to  inBiwitu} 
are  Bometiniee  averted  by  the  escape  o(  the  pna  into  tlie  tjiti- 
pannm  and  auditory  meatus ;  but  the  mastoid  rellg  are  often  nil 
off  I'roni  the  former  eavity  by  caseous  ur  granulnttun  masseis  wliiVh 
block  up  the  antrum.  In  the  absence  of  treatment,  the  (>n» 
nBunlly  finda  its  way  to  the  surface  of  the  prriresi'.  and  om-  or 
more  opi-iiiiigs  take  place  externally.  Lena  commonly,  an  upeu* 
ing  is  formed  through  the  pcistericir  wall  of  the  meatus ;  in  no* 
cases  The  pui<  breaks  ihrnuj^li  the  process  on  it*«  internal  aHf«*t. 
Verj'  Bfrions  compUcatious  ai-e  developed  when  the  wall  <<!'  Uk 
lateral  sinns  or  the  roof  of  the  mast4>id  antrum  giviK  way. 

Caries  and  Necrosis  of  the  Mastoid  Process  n^  n  mnU 
f>f  inlljunnialioii  ot  the  luji-sloid  cells  are  must  toinmon  in  ohikln'U. 
The  tAvo  processes  aiv  often  united,  the  c-ellular  tissue  of  the  Iwirt 
lieing  the  seat  of  caries,  while  the  compoet  substance  bccotftW 
necrotic.  Tin:  formation  of  abscesses  and  fintnlons  opt-nin??  h» 
lieen  alreofly  alluded  to.  In  scrofulous  cliildren,  as  n  result  of 
periostitis,  patcheB  on  the  surface  of  the  niaf>toi<l  procet«8  are  apt 
to  become  carious,  without  participation  of  tlie  deeper  |Kirtions. 

It    i»    ivnmrkable    that    cariea    and    necnwis    of    tlie    mnst(w) 
procese   nrny  go   on    for  some   time   and  result   in    com^ideraW* 
destmction,  without  cansiujf  any  niarked  subjective  or  objective 
syniptimis."     JiiHlaucea  of  this  kind  are  not  infrequeiit  in  tnbeiv 
culous  s\ibject«.    Thei-e  ia.  howeicer.  usually  more  or  less  pain 
or  uueaHiiu'Hs  in  the  part   and  tendemei^R  on  pnvsnre,  mh\  tW 
periosteum  is  apt  to  become  swollen  and  iutionied.     If  an  inrjition 
be  maile,  the  finger  or  prolje  will  detect  dewl  Ixme  or  ii)^rulou« 
openings.     Tlie    latter   are   apt  to  be  occluded   by   grannlalion 
tissue,  whicli  is  sometimes  so  alumdant  as  to  cause  a  *rn«ition 
of  floctualion   before  the  skin  has   bivn   perforated  or  the  parts 
hud  bare  by  an  inciaiou. 

•  S§e  »  nrport,  by  Dr.  H.  Frrnr.  ota  ewe  in  which  extornal  syaploaif  wff« 
abicat,  Jrr«iiw  <jf  Vtohgg,  vol.  xvii.  p.  314. 
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It  sometimes  happens  that  the  piia  of  an  abscess  in  the 
lid  pracesR  finds  it«  way  t«  tlm  surface  thi-ouj^h  the  poaterior 
wall  of  the  cstenml  meatus.  In  :»ucli  a  ea*.*  tbe  disehnr^'"e  is 
preceded  by  inttammation  of  the  periosteum  and  bulginj^  of  the 
wall  of  the  mi'atus,  perhaps  to  ttuch  aii  extent  as  nompIeUtly 
to  occlnde  the  ]>asaage.  After  dij^charye  of  the  pus,  a  tistuloxis 
npmiiig  finaiiis.  more  or  less  covered  up  by  sprouting  granula- 
tion risdui?. 

In  those  ca^es  In  which  the  diiwase  of  the  bones  is  due  to 
rxtt^kion  iif  guppurativi'  intlaninmtion  fi-om  the  tympanum,  per- 
foration of  the  ntenibrant-  \)^  ahiiost  invariably  present.  The 
iDemhrane  hag,  however,  been  found  normal  in  such  cases. 

The  Conne  uf  the  morbid  prncL-ss  when  tb*-  Itone  is  affected 
i»rie5  in  ditfen-ni.  cascB.     Exten^iciTi   of  the  inflammation   in  an 


flG.  IJO. 

.VatMTd'  Sin. 

AtagBBTSric  naM  tns  Uurmt'  Piujck^,  wiili  h  portlnti  of  M)l^  inwtvr  (aitor  tli«  lal'-nl 
tiamt.  tl  wtM  rrnurved  by  thr  •uibor  (rum  kcIiIM.  agvl  lirr  ^tat*.  wliamw  liraiijilit  Mtli' 
LmmIom  U-MplUl  on  AGCoiint  ol  *  purulent  •IIwImtk*  fmtn  tbe  riKbl  emt  lollowlnc  aariM 


ontwanl  dirwition.  with  periostitis  and  abscess  as  results,  is  the 
ntMt  common  course.  Several  such  abscesses,  in  more  or  less 
rapid  (iuci'ejision,  over  the  mastoid  process  are  indicative  of  diwase 
of  the  bone.  Sometimes  the  pus  fuids  itji  way  down  the  side  of 
ifae  neck  and  forms  a  swelling  of  considerable  size ;  it  may  pass 
brwards  to  the  side  ()f  thf  pharynx  and  downwards  even  as  far 
m  the  pleura.  The  intlammatiun  niav  likewise  extend  towaitle 
tint  cranial  cavity,  and  set  up  phlebitis  of  the  lateral  sinus,  or 
tnTiilvr  the  Fallopian  Mjueduct  and  the  membranes  of  the  brain. 
This  latter  i-esnlt  is  not  infivtpient  in  children ;  in  adults  the 
crrebidlnm  is  most  often  aUiHTted.  In  favourable  eaaes  the 
canoua  and  necrotic  portions  are  dAached,  the  granulation  tissue 
is  abiorWd,  and  healing  takes  platv  («f  Fig,  120),  S«>metimeR 
a  good  result  is  ublalned  aiWr  e.\toltalion  of  the  whole  of  the 
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mastoid  prowss.  On  tlie  other  baud,  only  smoll  portions  of  bone 
may  be  detached,  and  fistnlotts  openings  may  remain  for  «>mt* 
years,  or  until  properly  dealt  with.  Polypous  growths  are  apt 
to  fuiTii  in  cavities  left  after  the  discharge  of  an  abscess,  and 
may  assume  a  large  size. 

llie  Pro^osis  in  these  caaes  of  mastoid  diftease  vaiit*a  with 
the  canse,  extent,  aiifl  severity  of  the  affection,  and  with  the 
general  health  of  the  patient.  It  is  favourable  when  the  lesion 
18  not  deeply  seated,  and  when  all  Becretiime  can  escape  from 
the  meatus  and  the  patient  exhibits  no  ^igns  of  any  mnrke<d 
dyscrasia.  It  is  nnfavonrable  in  tubercnious  cases,  and  when 
there  ia  extengive  and  deejj-seatt'd  caries  and  pent-up  secretions, 
with  intcvmittent  febrile  attackti,  and  when  tlie  t\TUpanuni  is  the 
seat  of  severe  and  chronic  cbaiiiges.  I'he  prognosis  is  always 
serious  whenever  there  are  symptoms  of  extension  of  the  iudain- 
mation  to  the  membranes  of  the  brain.  Altacks  of  partial  or 
complete  unconsciousness,  restlessness,  and  fevcrishnt-ss  are 
always  of  grave  iraport.  when  occurring  in  a  person  suffering 
from  ilifeitpc  of  the  mastoid  process. 

Treatment — In  treating  a  case  of  inflanimntion  of  the  mastoid 
cells,  the  ciuse  nf  the  miwliief  is  the  lirst  point  to  he  ascertained. 
If.  as  often  happens,  there  be  chronic  suppurative  inllamnuition  of 
the  tjTnpanum.  this  must  be  treated  in  the  manner  already  laid 
down.  "When  there  are  evidences  of  accumulation  of  pus  in  the 
mastoid  cells,  and  the  menibrana  tympani  is  found  to  I>e  destroyed 
or  perforated,  th*?  best  plan  to  adopt  is  to  wash  out  the  cells  tt-ilh 
the  aid  of  a  Ijent  catheter  intn>duced  into  thi'  tympanic  c«\ity. 
The  point  of  tlie  catheter  should  be  directed  upwanls  and  back- 
wards, so  that  the  fluid  may  pass  towanls  the  autnim.  The 
subsequent  Injection  of  air  or  fluids  through  the  Knstachian  tube 
to  ensure  thorough  cleansing  of  the  tympanum  is  also  likely  t"  he 
serviceable.  Another  method  worthy  of  trial  is  to  exhaust  the 
air  in  the  tympanum,  in  order  to  withdraw  secretion.  Such 
measures  as  enlargement  of  a  small  perfuratiun,  tJie  formation 
of  a  second  opening  in  the  lower  half  of  the  membrane,  and  the 
removal  of  granulations  preventing  the  escajM  of  secretion,  are  - 
often  requisite  iu  these  cases. 

AVlienever  there  are  indications  that  theec  metbo<l8  of  treat — . 
ment  will  prov*'  unavailing,  the  <]ucKtioij  of  ojtening  the  ma^toit 
antrum  will  suggest  itself  fur  uonsiderotiou.     'Hie  objtH-t  aime<l 
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is  to  provitlf  a  chaniipl  for  the  escap**  of  piinilent  matter.  In  mo'st 
of  thfse  cases,  evidences  of  purulent  acL-uiimlatuin  l>etween    the 

intei^unn'Tit  aiul  bttiip  will  have  iifct'issitated  an  ineisioii  down  to 
ihe  latter  atiiictuiv;  but  thia  oppraticm.  though  otTen  followed  by 
considerabie  relief  to  the  local  symptoms,  will  not  be  suflicient 
imlesd  the  osseous  shell  has  ali-eady  ffiveii  way.  in  which  cast*  the 
pDS  may  be  reached.  A»  a  yeneml  rule,  the  incision  should  he 
made  from  below  upwards,  about  a  *juarter  uf  an  inch  behind  the 
attachment  of  the  auricle  ;  it  ran  then,  if  necessary,  be  utilised  for 
tlie  operation  of  opening  the  tinistuid  process.  If  the  sympttuiis 
be  only  t«'niporarily  improve<l  by  the  incision,  tlie  njoiv  sej-iuus 
operation  mtigt  not  be  delayeil. 

Awonliii|»  to  I'rof.  H.  .Schwnrtze,  tlie  foUuwIntr  iiidicatictns  for 
opening  the  mastoid  jirocess  art-  in  accordance  with  the  teachings 
of  aceunndatefl  experience. 

1.  Tn  ticiite  iiiflainmatimi,  .-ither  primarj*  or  setHiudarj',  of  the 
mastoid  process,  when  antiphlogistic  remedies  (especially  the 
application  of  ioe)  fail  to  relieve  the  pain,  cedemo  and  tever 
within  eight   days,   at  tlie  farthest. 

2.  In  <-hnmir  iuHatumatirn  of  the  inustoid  jn'ocess,  attended 
nith  recunvnt  swelling  of  the  piu^,  or  with  the  formation  of 
abaccBses  or  cutaneous  fistuW.  witlt  gravitation  absces-ses  in  the 
lateral  or  posterior  parts  of  the  neck,  in  the  meatus  or  pharynx, 
even  in  the  abseiic*-  of  any  obvious  tiyniptoms  of  a  directly 
threatening  character. 

3.  In  chronic  rtiipiinrali'in  of  the  middle  par.  without  exteriud 
signs  of  iniiaunnatioii  of  the  iiuixtoid  jntn-esi^.  whenever  syniptonia 
occur  suggestive  of  the  advent  of  danget-ons  cnniplicationa  result 
ing  fitim  retention  c^f  secretion  or  the  formation  of  chulesteiitonia. 

■I.  In  neuiTvlgia  of  the  mastijiil  prf» •<*----■*.  nmvlifvi-d  by  other 
methods  of  ti-eatruent. 

5.  As  a  prophylactic  nn-asure  againM  the  fatal  ivmuII^  of 
incurable  foetid  nii<hUt»-e(ir  supjjuration,  without  signs  of  mastoid 
inflammation  or  of  retention  of  secretion  (pain  and  fever);  the 
^iperat  ion  shon  Id  be  performe<3  as  sooti  as  careful  otoscopic 
-vfxamination  has  flenn»nstrate<l  the  fact  that  the  suppuration  is 
not  oontineil  to  tin*  tyni])anir-  cavity. 

These  indications  rerjuire  Kome  additional  explanations  and 
illustrations.  Cunsirlerabk'  experience  is  requisite  to  enaljle  the 
«urge«n   t^  decide  as  to  the  necessity  of  an  operation  in  a  case 


if 


iiinilHiit  indaniinAtiun  of'th*?  mastoid  celU. 
f  pain  iti  generally  regai'di-d  o-^  a  ^pecin)  iiii 


Severe  nncoo^»-*ra 
iication  :  Inil  cu3  4 
mattiT  of  fftcT,  tliis  sirnnptom  is  hy  iio  nifftiiH  pttt.lio;nionionic  uf  t:h*^ 
(^inditioii  ill  finfiition.  It  may  inilei'U  lie  dne  to  inflaniniativri  j 
strictly  liniilfd  tu  tlie  iH-rior-trutn.  A  iiiniv  tnisfwoi-thy  inHicatioxi 
is  to  bp  found  in  the  pi-esfiice  of  iiiHiinmialnry  (twcUiiig  of  tlit*  J 
meahtB,  iuvolving  esjiecially  tht?  posterior  eupcrior  wall  of  thf  | 
ojiseouM  |H)rtioii,  and  a  similar  appearance  below  the  apex  of  the  ' 
piXKVSs.  J'lts  may  break  tlimu^li  into  tlip  meAtns  hy  one  or  more 
oiieiiings,  from  which  granulations  are  apt  to  isprout,  so  as  U* 
bliK'k  lip  tJif  passage.  Swelling  of  this  elmraoter.  involving  th'* 
posterior  Riiperinr  wall  of  tlie  tisseous  meAtn^,  nwif^t  be  (li»~ 
tiiiguislu'd  from  a  similar  couditioii  of  thw  roof  of  tliw  meatn:». 
close  to  the  tjTiipanic  niemhrane,  and  due  to  extension  of  inflam- 
mation from  the  upjier  tympanic  spares,  Ordinarj*  ftinmcQUr 
iiidaiimmtion  may  cause  somenhat  similar  appeai-aiie(« :  but  tlu' 
history  of  the  case  will  suffice  to  di^tingniah  it  from  auppura" 
ticin  <»f  the  mastoid  cetln. 

When  openings  alreiuly  exiat  in  tht*  hone,  (he  nperatiou 
M-ill  certainly  t^ind  to  lessen  the  duration  of  the  dittuasf,  aitd  l« 
prevent  fui*ther  conawpiencet*.  Spontaneous  recovery  uii(!t?v 
ordinary  treatment  is,  however,  not  infrequent  in  children  ;  and 
ill  these  subjects,  if  the  general  health  be  fair,  and  thu  discliarge 
can  freely  escape,  operative  interference  may  ot^on  be  dispensed 
with. 

The  conditions  described  under  the  tliird  heading  require  ti» 
be  can'fully  cousideivd.  In  cases  of  middliM;ai-  suppuration, 
with  no  external  8jTiiptoni«  referable  to  the  mastoid  ppoces^i.  tin* 
«etting-in  of  i»nin  and  fever,  accompanied  hy  the  ouddeu  tviwa- 
tioa  of  piwiously  copious  discharge,  indicates  retention  of  seon*- 
tion.  which  is  liable  to  cause  dangerous  (HmiplicatioiiR.  If  the 
symptoms  be  not  relieved  by  ordinary  measitn>  (c.<j.,  syriiigiug 
by  the  meatus,  and  injections  through  the  flustachian  tabe), 
oiH-ning  of  the  mastoid  antrom.  either  fmm  the  external  surface  or 
fivni  the  meatus,  should  be  undertaken  without  delay.  Tlw 
operation  is  even  more  decidedly  indicated  when  the  presence  of 
cholesteatomatous  ma.«*es  in  the  micUlIe  ear  is  associated  with 
i^j-mptoms  of  cei-ebral  irritation.  In  such  east«  palliaUve  ni«wurv« 
are  alwaj-s  useless,  and  are  certain  to  prove  mischievous,  inasmuch 
as  they  cause  the  post|ionement  of  the  operation,  which  alono 
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S>  likvlr  to  U;  atlfiuli-d  witJi  gi.iorl  ivsiil(«.  Jn  thi-Rp  t-astrj  thr 
npinung  ehould  be  large.  8U  tlitit  the  iiiuH»i<l  matmnl  it>  n'mltM-ed 
ffrcly  m'lvssilile. 

Dr.  SH'liwftrixe  has  applied  the  term  "  neuralgia"  to  cases  in 
which  tht*  inai^'tdicl  process  is  the  seat  and  start iug-pintit  of  wvert* 
aiid  jH'i^iittt-nt  pain,  in  th*-  ali!*<*nce  nf  any  exti-rniil  s\<iuii  uV 
intUnituQttou,  and  without  ivtfutiou  of  discharges.  K.xauiination 
uftbi;  meatus  reveals  either  a  noi-mal  condition  or  such  indioatioue 
uf  previous  middle-ear  tfuppuratiou  a:»  <*ifalrifes  or  caleuivoii*» 
di*|iusita  in  the  nit-inbrane.  The  hearing-ponvr  ts  either  normal 
or  mocv  or  let's  diminish*^,  'ilie  pain,  which  in  often  verj'  aevei-e. 
a  Um1)lr  to  reniii«8ions  or  inlermi^^ioti?!,  and  is  never  ai^companietl 
by  f<MrrT;  the  complaint  is  most  common  in  young  and  ana?niic 
pefvouti.  Accortling  to  Sidnvartze  it  is  by  no  mean^i  rare,  and 
ftl»*ays  yields  to  paitial  removal  of  the  outer  layer  of  the  mastoid 
|icaeeBB.  It  is  but  little  atlV'Cted  by  orrlluary  anti-neuralgic 
trMtment  and  cotmter-iiTitation.  Complete  fxjtosure  of  the 
iDtnim  is  utmeceiwaiy  :  all  that  Ia  requisite*  ia  to  i-emove  a  funnel- 
tihapetl  portion  of  bone  from  tlie  suriae.*  of  the  process,  and 
thereby  to  open  a  number  of  terminal  pneumatic  tvlls.  In  the 
tabaeqiient  treatment  drainage  is  unneces8ar}* ;  the  edges  of  the 
wtiuud  f^hould  be  brought  together  by  sutures. 

'XTie  operation  is  stmiftimes  desirable  as  a  prophylactic  measure. 
hot  great  eare  is  nere>^8ary  in  recommending  its  perfoi*mance  in 
any  given  ease.  The  symptoms  may  sulieaide  under  ordinary 
nwalicinal  treatment,  or  after  less  foimidablf  nperatious,  such  as 
the  removal  of  carious  ossicles  or  the  opening  of  the  tympanic 
altic.  Inctu'able  fa*tid  ototTha>a  is  not  a  suflicient  indication, 
s  the  symptoms  point  to  the  mastoid  process  as  the  principal 
of  disease.  If  the  rtuppuratioxi  be  limited  tu  the  tympanum 
proper,  opening  tlie  mai-toid  antrum  will  prove  useless  though  it 
may  not  do  any  harm. 

An  abscess  may  exist  in  the  niastuid  pi-ocess,  oiul  may  even 
be  acconipuniefl  by  extensive  caries  and  necrusis  withimt  causing 
any  externa!  s_\-mptoms ;  in  such  eases  the  outer  layer  of  bone  is 
amnciLmL's  much  tliickened  and  indurated,  while  in  other  instances 
the  pnxiesfl  is  convert^^d  into  an  almost  solid  mass  of  bone,  with 
perhaps  a  little  caseous  pus  or  mass  of  cholesteatoma  occupying 
the  cavity  of  the  antrum.  lu  most  coses,  however,  there  is  a 
fistulous  opening  in  the  ueseous  meatus,  ur  a  perfuraliou  in  the' 


490    ooNsi:grKNCKs  anh  skqt-el.k  of  srppL*R\T!ox. 


posterior  antl  upper  port  of  the  tympamV  inerabrsni-.  and  snmr- 
times  a  lai^«  carious  opening,  through  whit-h  a  suitably  beiit 
proU'  may  I>e  pot^sftl  Into  tlu-  mnstoifl  pi*i»new. 

lliL-  iutlicatiniis  nicntioiit'd  umier  thf  first  thpet*  Iieadiiigi!  ran 
often  be  reinforced  by  the  remiltH  of  an  ophthalmoM-opic  examina- 
tinn.  Tlie  earliest  apfwamnrpj'  of  pathoh>jpcal  h^iH-neniia  of  the 
{►plii*  papilla  in  an  eye  previ<.iunly  normal,  must  pive  ri»*.'  Im  the 
suspii?i"»n  nf  iiitrncranial  romp) i cations,  and  would  be  an  addi- 
ti<mnl  indicatiuii  fur  opening  the  mastoid  prncens.  Tlie  ab^^fnce 
of  any  other  cause  which  would  accrmnt  for  thi-  liypeneniia  in 
the  fundus  ocnli  ninst,  of  coui*se,  be  deteriuint-d.  !f  then*  be 
<lecidpd  optic  neurit  it),  which  mair  be  the  earliest  sign  of  an 
intracranial  complication,  the  operation  is  still  indicati'<l.  though 
it  ic  likfly  to  be  ton  latr  to  lie  of  anv  t<t'rvicH.  If  the  evt^ 
8j-mptoms  continue  unchanged  aft*r  tlie  operation,  the  prognosis 
is  vert'  unfavourable.  The  appi-arances  in  the  eye  an*  dan  in 
inflammatoiT  increase  of  tlu'  suVarachnnid  fluid,  a»id  itt*  me- 
chanical accumulation  in  tht-  i*heath  of  the  optic  nmre.  It  if 
pos-sible  that  the  lymiih-c^inals  around  the  central  ves.sels  may 
be  irritated  mid  plugged  np  by  niicniJ-organitmii*.  bnt  the  extent 
to  which  the  gyniptoms  are  due  to  thin  cause  ha*  not  been  clearly 
awertained. 

Exohiaive  of  tliutM-  general  morbid  conditions  which  interfeiv 
with  the  ijuccess  of  all  operations,  purulent  meningitis  is  lield  \iy 
Vrof  Schwartxe  to  lie  the  tmly  counter-indication  to  the  operation 
under  diwiussion.  In  the  early  stage,  the  exclusion  of  meningeal 
puppuration  cannot  alwayij  be  d<*pendcd  upon  ;  the  ns**  of  (he 
MphlhaliuoRcojie  ^houhl  never  be  neglected.  According  to  the 
T^anic  anthority.  coma  is  a  veiy  unfavoui-able  i^ymptoni.  and  contra- 
indicaresJ  the  operation:  on  the  other  hand,  delirium,  vertigo, 
diffenmce  in  the  sixe  of  the  pupiU,  double  viKion  from  pnralvi^ui 
of  the  ocular  mnweleH.  Bopor,  and  even  uiiilati-rnl  motor  paralyns 
of  the  extremitie.".  may  jjrove  to  he  transient,  and  do  not  prevent 
tJie  ouccew  of  the  operatimi. 

Tlie  anatouiif"'  relations  nf  the  uiastoiil  process  aiv  Micb  nf<  to 
render  great  ewe  nece^saiy  in  ]iertV)rining  the  operation.  'Hiw 
internal  furfaoe  is  in  cloee  contact  with  the  Inteml  »iuu8  and  with 
the  floor  of  the  posterior  fossa  uf  the  base  nf  the  skull.     The  sj^U 

whii'h  the  si""''  '8  nearest  to  the  surface  is  t>itnated  a)x)nt  ihree- 
tffthe  of  Ml  '"'^^^  behind  the  pi-ocei^ii  of  boue  which  is  just  above 
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the  meatus.  'JTie  Hue  of  the  posterior  attnchuieut  of  the  auricle 
cxtrresponrls  witli  the  deepest  portioji  nf  the  fossa  of  the  ninits. 

TTit*  iniiti*uinent8  fsperially  requisite  foi:  the  uj>eratiou  are:  two 
or  -more  sliwig  scnlpels,  a  direotnr  and  probe-poiiitfd  Inetoury, 
htHikiri  for  8ej>aratiiij.'  the  ed^es  of  the  muuihI.  pmlieK  of  variants 
8i7.es,  ueveral  small  chiselii  and  jjougea  for  removinj*^  the  layers  of 
bone,  a  surreal  hamm«*r.  and  sharp  sikioiis  of  various  sizes  for 
scraping  out  cavities.  hisrniTiients  for  checking  hseinoiThage. 
needles,  sciti^ors,  cotton-wool,  iodoform  gauze,  lundages,  sterilised 
sponges  must,  of  eoui-se,  be  at  hand.  It  is  well  to  lie  provided 
alao  ivith  an  ejir-syringt*.  a  tympanic  irrigator,  anrl  Rii^tachian 
catlieters. 

Tiie  safest  spot  for  perforating  the  bone  is  situated  about  one- 
fifth  of  an  inch  below  the  linea  tAmyorulh  (which  U  the  con- 
tinuation liackwai-ds  of  the  upper  boitier  of  the  Kygonia).  and  at 
about  the  same  distance  Uehind  the  posterior  wall  of  the  ineatutj, 
and  nearly  on  a  level  with  the  upper  wall.  Perhaps  the  best 
direction?*  that  can  be  given  a]"e: — Draw  a  horizontal  line  ncroHH 
the  upper  margin  of  tlie  meatus,  and  a  vertical  line  a  quarter  of 
an  ini-h  behind  rhe  opening:  the  meeting  point  of  these  two  lines 
will  indicate  the  proper  s|iut  for  peifurating  the  bone.  In  tiO  per 
cent,  nf  the  skulls  e.xamined  by  Dr.  Hartmann.  the  floor  of  the 
middle  fossa  of  the  base  was  above  the  linea  temporalis,  at  a 
ilistance  of  two-fifths  of  an  inch  behind  the  external  nveatus.  .\ 
iiiroilar  investigation,  undertaken  by  T)r.  Schiilzke,  yieldwl  a  pro- 
portion of  823  |H'r  cent. 

Mr.  Barker's  niles  for  opening  the  mastoid  antrum  and  cella 
are  as  folhiws  : — Thf  patient  is  placed  in  a  supine  posit  iim.  with 
the  head  turned  towards  the  sound  side;  the  operator  stands 
beside  tlu-  patient's  head,  nn  the  affected  side.  The  instrumentft 
Pequii*e<l  are  a  strong  Mciilj>el,  a  narrow  chisel,  a  narrow  gouge, 
artery  forw?ps,  probes,  and  sharp  spoons.  Hie  point  to  be  aimed 
tit  is  the  antrum;  opening  this  will  drrvin  thf*  mastoid  (m'IIs  and  the 
l^inphatics.  An  incision  is  nimic  to  the  bone,  a  <juarter  of  an  inch 
behind  the  auricular  iusei-tiou,  and  vertically  downwards,  ite  centre 
Ijeing  at  the  level  of  the  nientus.  The  bone  is  to  be  examim-d  at 
tbe  junction  of  tins  line  with  another  running  horizontally  at  the 
level  of  the  roof  of  the  canal.  If  the  bone  be  soft  and  spong)', 
it  should  be  cut  with  the  chisel  or  gouge,  so  as  to  open  up  the 
cavity  of  the  nii<Idie  em-  at  the  posterior  anil  upper  piii-t.     Very 
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uf^fu  the  bout*  is  60  sol't  that  t:he  luiife  ouly  is  i-equired.  If 
pus  escape,  the  bone  i>hoiil<I  Iw  gouged  below  and  behind  t] 
jioinr  fnr  thf  miwtoid  chUr,  taking  can*  to  avmd  the  laf^Tal  siiios. 
Tlie  outLT  part  vf  the  mastoid  process  may  be  frwly  riMUoved.  «i 
even  the  ^oove  in  the  bone  for  the  lateral  sinns  may  be  opei 
witlumt  injury  to  the  latter.  When  the  pun  has  l«vn  evatTuater 
thi^  opiMiiug  sh»>uld  be  scraped  carefully  with  a  sharp  S|K>on.  wt-U 
washed  out.  and  then  dusted  over  with  iodoform.  Afrerwanis. 
btjric  atid  foi-nit;  the  best  application ;  a  drainage  tube  is  often 
desirable. 

In  operating  upon   children,  the   opening  shoidd   never 
beluw    a    line    level    with   the    roof   of  the    meatus,    and   juct 
b^liind  a  line  perpendicular  to  its  posterior  wall.     In  adults. 
(tpening  should  be  a  little  l>elDw  and  hf^himl  this  spot;  the  gor 
should   Iw  diivcted  forwords  aa  well  ns  inwards. 

The  fullowiiig  aiT  Prof  Schwartzt-'s*  dirHctinus  for  perf<tnnin'^ 
the  operation: — The  patient  is  placed  under  the  complete  inUuem 
of  an  aiuesthetic,  and  after  ahaving  the  part  and  ap])lying 
ftiitiseptie  solution,  an  incision  is  nimU'  two-lifths  of  an  xnA 
behind  the  insertion  of  the  auricle  and  iiarallel  to  it.  It  shoi 
be^n  about  two-fifths  of  an  inch  above  the  tinea  i^nijtoraiiA, 
be  earned  downwards  as  far  as  the  apex  of  the  nia^t<iid  proe* 
Any  carious  opeinng  that  exist-s  should  be  followed  up  and  eulai'i 
but  sliouid  the  outer  layer  appear  to  be  sound,  after  checki 
hiemorrhage  in  the  usual  way,  the  periosteum  is  to  be  remoi 
from  tile  hone  for  about  half  an  inch.  The  chbel  is  then  npplU 
below  the  temporal  Hue.  at  an  angle  of  alxiut  45^,  and  directed 
iuwarde.  downwaiils.  anil  forwards,  'llie  bone  sh<mld  be  opened 
at  abiiut  the  level  of  the  u]i]>er  wall  of  the  meatus,  a  little  liebind 
the  insei-fitiu  of  the  auriele.  If  tlie  opening  be  made  too  far 
backwards,  there  is  risk  of  injuring  the  lateral  sinus.  ]t«  depth 
sluiuld  never  be  nu>re  than  four-fifths  of  an  inch,  in  order  to 
avoid  injuring  the  lufueduct  of  Fallopius  and  the  horiiiuntal 
senii-cimilar  canal. 

\Vlien  the  bone  is  soft,  the  only  instrument  required  for 
opening  the  mastoid  pi-oceas  is  a  stout  s<'al|>el  or  eartilajje  knife; 
but  for  other  cases  a  gouge  is  required.  The  advantages  con- 
nected with  the  gouge,  as  compared  with  the  drill  or  t-rephJue, 
that  the  part  to  be  operated  upiui  remains  fully  exposed  to  vii 
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and  injury  to  the  soft  parts  can  l>e  avoided.  Moitniver,  the  per- 
foration M  not  liable  to  be  bhtcked   up  by  splinters  of  bune. 

In  the  last  edition  of  his  work  on  "  Diwasi's  of  the  Ear " 
Politzer  lias  cousiidprably  expanded  his  ncconnt  of  mastoid  in- 
flammation, and  has  jriveii  a  sepamte  desrription  of  the  amite  and 
olirunic  fonng  of  the  dttieaseM  to  which  tliis  part  of  the  bone  is 
liable.  He  states  tliat  when  the  intlaniinatiun  of  the  cells  oocure 
dining  the  course  <tf  wnte  HHppurati^m  t>l'  the  middle  ear,  the  most 
eoramon  site  of  the  ab«ce8«  is  the  mithlle  and  lower  part  of  the 
vertical  portion  of  the  luot^t'Oid  process,  lyin^'  next  to  the  wntical 
layer.  As  a  j^ueral  rule,  there  is^  only  one  alj»ress-t*avity.  anil 
this  is  almost  invariably  isolated,  and  has  uo  couiniunioatiun  with 
the  mastoid  antrimi.  The  symptoms  are:  pain;  increase  of  tem- 
perature over  the  afi'ected  jiroceiia:  jiei-foratlon  of  the  meiubrana 
tyrapani.  with  a  nipple-like  pit)ject.ion  in  the  postei'jor  superior 
quadrant  of  the  menibianc;  depivssion  of  the  poBterior  superior 
wall  of  the  meatus,  with  narrowiii}*'  of  the  canal ;  profiis^p  dip- 
cliar^i'  of  pus  from  the  ear. 

Anliphlngistic  treatment,  and  especially  the  application  of 
cold,  often  proves  successful ;  but  in  the  event  of  failure,  opera- 
tive iiiterfeivnce  becomes  alraolntely  ueccssary.  Thi?  conlinuaniv 
of  pain  and  fever,  vomitini^,  rigors,  and  syinptoniB  of  meningeal 
irritation  necessitate  the  immediate  opening  of  the  process.  The 
operative  proceduivs  for  mastoid  abscesses  in  these  acute  cases  are 
quite  different  fi-om  those  required  for  opening  the  mastoid 
antnim  in  chronic  middle-ear  suppuration. 

i*ulitwr's  directions  fur  npening  the  mastoid  pnicess  are  as 
follows: — Before  the  operaticui.  the  external  meatus  is  washed  out 
with  an  antiseptic  solution,  then  dried,  and  snhsefjuently  plugged 
witii  cotton-wool.  The  hair  is  then  sliaved  fruni  the  mas^toid 
region,  and  the  skin  cleansed  with  suap.  sublimate  solution  (1  in 
1,000).  and  finally  with  «uhlimate  ether.  An  ann'sthetic  is  next 
aHnunistered. 

An  asitistant  bends  the  auricle  forwards,  and  the  operator 
makes  a  vertical  incision  one-fifth  of  an  inch  behind  its  insertion, 
slightly  curved  forwani,  and  nliont  two  inches  long,  through  the 
«kin  in  the  region  of  the  puiut  of  the  mastoid  process,  and  con- 
tinued through  the  fascia  and  periosteum  down  to  the  Ixine.  ITie 
pt'inosteiim  is  ]jushivl  away  from  the  line  tii'  incision  on  both  sides, 
iiutil  an  area  of  aliout   thrci-tpiartci'S  of  an  inch  of  the  middle 
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IMirtioii  of  the  luastoid  surfftoe  is  laid  l)are.  Hteniorrhoge  i^* 
ch«!ked  by  gauze,  torsion  or  ligat^^nn;,  o^  may  be  rpquin*d.  The 
next  stej)  IS  Ui  L*lnt>el  out  with  a  lur^*  i,'oug^t'  a  piect'  oi'  the  t-orlfx. 
alioiit  two-fifths  ot"  an  inch  wide  and  half  an  incli  vtrtically.  Tb** 
alisceeit  is  frequently  reached  after  the  fii-at  blow  of  the  rJiisel, 
hut  it  may  be  iv(|uii-itv  to  crdarge  the  opening  in  variotie  dirt*- 
tions.  Wht-'n  the  ahsoess-cavity  has  been  exposed,  all  diseased 
tisRua  must  he  freely  but  carefully  removed  «'ith  the  sharp  epoon 
or  gouge.  The  application  of  iodoform  gauze  is  usnally  sufficient 
to  olieok  the  lipemon-hage.  Politzcr  (<tar«s  that  he  has  verj'  rarely 
8e4^n  any  conimuiilcatioii  Ijetweeu  the  absce^  aiul  the  mat^tutd 
antrum,  and  that  the  edtablishment  of  such  an  opening  is  not  lu 
be  desired. 

After  it  has  ht-en  well  scraped,  the  absceaa-caWty  w  irrigated 
with  weak  snblimate  solution,  and  lightly  packed  with  if»doforai 
gauze.  This  dressing,  retained  by  a  Kindage.  may  be  snfTered  to 
remain  for  neveral  'layif',  if  the  discharge  ol"  pua  be  tmly  moderate. 
In  favuumble  cases,  cicatrisation  is  completed  in  from  two  to  five 
weeks.  As  a  general  rule,  the  operntiun  ha?*  a  veiy  fa\-onrable 
pffetrt  upon  the  condition  of  the  tymjMiuuni ;  the  dischargB 
gradually  decreases  aud  comes  to  a  standstill  M'ithiii  a  fortuigbt. 
and  the  opening  in  the  membrane  becomes  closed. 

In  aetxuidary  chnmic  diseases  of  the  mastoid  prtjceaa,  asso- 
ciated with  chronic  middle-ear  suppuration,  the  most  important 
processes  ai*e  caries  and  necrosis  of  the  osseous  tissue  and  the 
f(>rnialion  of  chtvlesteatomatims  masses.  Obatairles  t^i  the  dis- 
charge of  siMTt'tion  aie  tin*  must  fretjueiit  fause  of  implication 
of  the  mastoid  process.  ITie  symptoms  and  course  have  been 
already  described;  It  seeniw  desirable  to  give  some  act:ount  ()f 
l*oliliier's  views  with  reganl  to  the  indications  for  opening  the 
process  and  the  methods  of  performing  the  operation. 

When  the  diMcasc  of  the  bone  is  ctudincd  to  the  mastoid 
pi*uci*ss,  it  is  usually  suiHcient  to  open  it,  to  remove  the  diseased 
pt)rtions,  and  to  lay  the  antrum  fi-ee.  Btil  if  Uic  disease  in  the 
mastoid  prot-esa  he  L-omhined  with  carii's  of  the  meatus,  t\inpanic 
walls  and  oi^^icula,  and  with  septic  intlaunuation  and  cholestc- 
ftt^matons  formations  in  the  attic,  not  only  the  mastmd  antrum, 
but  the  posterior  and  upper  part,  of  the  meatus  and  the  t^tnpanir 
cavity  must  be  laid  bare. 

Acco]*ding  to  VoUtster,  opening  the  mastoid  prooeea  in  chronic 
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mi(Ulle-t'ai*  iiiUanmiation   is   iiidtcatuil    unrWr   the   following  cii- 
ciimsTAncee  :  — 

1.  Painful  inflaminatiHy  inHitratirjn  of  the  covei'ing  of  the 
luasUjiU  prctwBS.  fHpt^^ially  if  an  acci>nii)aiiyiiijf  iiarrowinj^  of  the 
meatus,  or  obetructioii  uf  thf  tyuipaimm  by  gmimlatiuns  reiiilers 
it  proliable  that  stagnation  of  pus  exists  in  the  iU7tstoi<l  proctss. 
The  op«Taiii>n  heconn'?'  iirjjent  wlit^n  theiv  is  hi^li  fewr  anrt  bign& 
of  lUfuingea!  imtatimi.  ittui  whrji  tin;  f-yiiiptums  in  the  mastoid 
proc'e&4  have   repeatedly  occtirivd. 

2.  Spontaneous  pain  in  the  maritoid  proceaf.  increased  Ity  pres- 
sure, and  avt'onipaiiied  by  bulging  and  sinking  of  the  posterior 
superior  wall  of  the  meatus. 

3.  Persii^teut-  or  cnriisioiially  reniitttTit  pain  in  the  niast<oid 
process,  with  marked  teudL'rness,  even  if  there  be  no  cwelling  of 
the  external  integument,  and  no  visible  hindrance  to  the  efifrape 
of  discharge  from  the  tjTni>anic  cavity. 

4.  The  existence  of  eholeiiteatonia  in  the  tympanic  ravitv,  if 
removal  of  the  inaas  and  extraction  uf  the  malleus  and  incus 
witli  tuib8e(]nent  waHhitig-owt  uf  the  cavity  iail  to  che?ck  the 
ivuditiun. 

0.  P'ii^Uiiu;  in  the  nuuitoid  region  oud  gravitation  absceaaes 
below  it. 

ti.  Kxt«naive  carii*3  and  necrcMis  of  the  posterior  oHtteous  wall 
uf  the  meatus. 

7.  In  all  cases  of  middle-ear  suppuration,  diuiug  which 
gymptonis  of  meningeal  in-itation  or  of  incipient  HinuA-phtehitis 
make  their  appearance, 

8.  Protracttil  septic  suppuration  lu  the  attic,  the  symptoms 
pemaininp  unchanged  after  removal  of  the  malleus  and  incua 
tud  aeveml  months'  energetic   treatment. 

9.  Pain  in  the  mastoid  process  developing  in  certain  rare  case& 
of  connective-tissue  h\'pertrophy,  in  oati'D-atrlenima,  and  in  osseous 
icard  af^er  the  healing  of  a  niastoi<l  nperatton. 

The  opefative  treatment  uf  chronic  luastoid  dieeage  is  quite 
fUfferent  from  that  of  an  abscess  in  acute  mastoid  ostitis.  The 
iintnini  must,  alwavs  be  opened,  and  under  certain  conditions  the- 
IjTnpanic  cavity  must,  also  be  bud  1k«v.  With  regard  lo  liie 
position  of  the  lateral  sinus.  Politzer  atat«a  that  Abtn>i-malitie« 
in  this  respect  (the  sinus  being  situate*!  more  extenially  and 
iintcriurly),  ocuur  more  frequently  iu  diploctic  and  compact  pro- 


496     CONSEgCENCES  AND  SKQUEL-ll  OF  SUPrrRATIOX. 


ceBset)  than  in  thoite  which  may  1m*  clfuwiRed  an  pneuniatir.  For 
opening  the  process,  the  ehiBe)  is  fi^reatly  lo  be  preferivd  to  tht* 
flrill-tivphine. 

With  rt'gftrd  to  the  op(*ration  and  iu  extent.  Politaer  states 
that-  the  in<w/«s  operawH  will  often  be  determined  by  the  fhanges 
whiclt  the  f»peratit:>3i  hrin^  into  view  in  the  mastoid  pivires*.  and 
oil  the  ptteteriur  wall  of  the  meatus.  It  is  ui-ually  jsufficient  to 
open  the  vertical  portion  of  the  process  and  the  mot^toid  antmra ; 
liiit  ill  fliploetic  anrl  rnnipnrt  mnstniH  pi-nre«se«,  the  operation  mnst 
he  priuL-ipaily  liniitt'tl  to  opening  the  antrum. 

To  open  the  mastoid  process  aiul  expose  the  autnim.  a  vertical 
incision,  slightly  curved  forwardi*.  is  mafle  ont*-fifth  of  an  inch 
iH^hind  the  line  of  insertion  of  the  auricle,  and  parallel  with  it. 
It  should  be  from  one  and  a-half  to  two  inches  in  leuj^h.  and 
-should  extend  nearly  to  the  tip  of  the  masUiitl  pniceas.  After 
the  hnRmorrhaj^e  in  cVieclced.  the  periostenm  i>)  diviiled  and  pushed 
backward}*  and  forwards,  so  lu*  to  expose  the  iniildle  and  upper 
portione  of  the  mastoid.  If,  at  aaiy  paiticular  spot,  the  bone 
should  he  found  t^)  be  influniMl,  diwohtured,  or  rouj^h.  the  j^ngi* 
or  chisel  sliould  Iw  tiffed  en  ns  t^i  make  an  openinij  in  the 
cortex  sufficiently  lai^e  to  expose  the  diseased  portion.  Kvidencet* 
of  disease  in  the  btuie  are  most  nften  found  in  the  middlf  portion 
of  the  surface,  behind  the  external  nicatus.  The  cavity  exposed 
by  the  chisel  may  contain  pns.  or  cr\im>ilin||f  uinaseB,  or  portions 
of  dead  bone.  It  «hould  Iw  thoismghly  cleared  with  tlie  spooD 
nnti  fopoeps,  i»pi*cial  ean*  being  nect^sary  in  scraping  llie  inner 
and  upper  walls  of  (he  cavity  on  account  of  the  proximity  of  the 
lateral  Rinus  and  dura  mater.  After  thorongh  removal  of  df^bris. 
the  woinuWavity  niuKt  l>e  irrigated  « ith  carbolic  solution  (2  to  3 
per  rent.),  or  sublimate  solution  {I  in  2001) — 4000). 

It  Bometimes  happens  that  rui  comnmuication  can  he  detected 
bi'tween  llic  abftcess-cnvity  iinil  the  antrum,  and  it  then  I>econn*s 
necessary  to  scrape  away  the  anterior  and  upper  portion  of  the 
cavity,  tintil  the  antrnm  is  reached.  Care  should  be  taken  to 
ei»tali!i«<h  a  fn-e  cimininnicatlon  helweeii  the  ca\'ity,  the  antrum 
and  the  tympanum,  thoroughly  to  scrape  away  all  diseased  por- 
tiona  and  to  watth  out  the  middle  ear.  I'olitzer  emphasises  the 
necessitv  of  making  th' 
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n.t\i{  gauze  ai-e  now  applied,  and  the  latttr  ftsciired  in  pORitiDii  by 
JiieaiiP  of  a  haiidaj»e. 

In  va^t'A  in  whirh,  after  the  iucision  is  made,  the  eiqiosed 
siirfat-e  of  the  niustoid  appt-ars  to  he  nuniial.  the  boiiL* '  must  be 
o^jcned  at  that  poiJit  fptim  which  tlie  aiitnnu  can  be  most 
>^adily  laid  haiv.  This  upot  is  below  the  Unea  teniporaliB,  at 
Ule  level  of  the  upper  wall  of  the  meatus,  mid  about  unt;-tliird 
of  au  inch  behind  the  iijiinn  svyra  mentum.  When  this  latter 
procpRS  CAnnot  be  detented,  Politzei-'s  arlvioe  Is  to  use  the  place 
vhere  the  mastoid  plane  bends  iut'o  the  posterior  wall  of  the 
mefttns  as  the  anterior  bordfr  of  the  opening-  to  he  mwle.  and  the 
HpIMT  edge  of  the  osyeouiJ  meatus  as  the  i»uperior  limit.  The 
jiosition  of  the  antrum  is  frequently  marked  br  n  depression 
U-hind  the  iip|ier  |K)rtioii  of  the  extenml  opening  of  the 
TnejUu8. 

After  determining  upon  the  site  of  the  opeiiiug.  a  smal]  piece  of 
bone  (about  the  sixteenth  of  an  inch  arross)  is  removed  with  the 
gtmge,  and  the  opening  in  deepened  and  enlargerl  with  the  aid  of 
aimtller  Liistnimeut«.  The  direction  of  the  passage,  forwardx  and 
inwards,  must  always  be  kept  in  mind.  Aceordin>f  to  Pulitzer, 
the  extenial  ojienin^  •<h«'inld  be  large,  even  tbree-fifthK  of  an  inch 
id  size,  stt  as  to  obtain  a  good  view  of  the  lield  of  operation.  Thf 
same  measurement  may  be  given  for  the  depth  of  the  opening ; 
tiie  strnetures  to  be  ax'oided  are  the  latei-al  »inu»,  the  tegmeu  of  (he 
anlrnui  an<l  tympaiunn,  the  huri/Lriital  eeuii-eireular  eannl.  and  tJie 
facial  nerve.  'I'he  operation  Is  most  easily  effected  in  those 
mastoid  prore«-«f-r>  which  are  c!ellu!ar  in  i-tnu'ture. 

Expt<*ure  or  even  a  wound  of  the  lat^'ral  sinus  ia  not  so  serious 
an  accident  as  was  at  one  time  considered.  If,  as  sometimes 
happens,  a  vtry  jinuuinent  sinus  in  Bejiamted  from  the  meatus 
only  by  a  thin  wall  of  boue,  its  exposure  can  haitlly  be  avoided. 
It  can  be  recognised  by  it«  bluish-grey  i!olour.  Exposure  of  the' 
dura  mater,  in  the  middle  cranial  Ibs^a,  is  not  necei^Harily  dan- 
gerous: but  injuries  t4i  the  mt-niliraae  are  more  serious,  owing  to 
the  possibility  of  meningitis. 

TJie  goo<l  effects  of  opening  the  macrtoid  antnxm  art*  often 
witneBsed  a  few  Inmi-:*  aftt-r  nn  operation.  T\\e  pain  and  temjwra- 
turv  ftiv  both  diminislied  ;  alniniiug  tiymptonis  Kubiside,  whik-  the 
stale  of  the  middle  ear  rapidly  improves.  On  the  other  hand,  if 
the  septic  suppuration  continue  after  a  few  weeks  of  careful  treat- 
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iries  in  the  tynipamim.     T\w  nppea 
lumps  ol"  iuspUsaU'iI  malltrr  poinl*  In  T.; 
presenco  otciiolesteatonmtous  fbnnalums  in  the  attif. 

Tn  tilt'  mibswjueTit  tn'at.nieut,  if  thi'  synj})t<)ni«  remnin  favii^B:;; 
alik',  Ihf  drfssiiiijrs  may  by  changed  fverj-  live  or  tfix  ilayii.     lur^^ 
foiiu  gauxe,  with  a  rubber  droiuoge   tube,  oonstitntos  the  l>«w^ 
appH(yition.     'VVlu-n  tlie  dressiup  is  rhnntred,  the  wouncl  ^hnuld  bp 
carf fully    h-riguted  with   e>ubliuialv   ^uUiliuii,    1    in    lO.OUU.     Is 
favowrable  cases,  the  wound  fills  up  in  two  or  three  weeke.    As  i 
matter  of  rourse.   increase   of  pnin  after  the   oiM-ralion.   rigors. 
fex'erifth  ftttac'ks.  and  profuse  sujjpuraliuu  Mould  uecessitale  fre- 
quent dressing  and  investij^ation  of  the  wonnd.     It  U  aometimt* 
rt^quisite  to  remove  carious  bone,  to  lici'ape  Gstuluuit  ])a:^«tai^-4,  Aiid 
to  chisel  away  the  posterior  wall  of  the  meatus  and  to  open  tli.* 
attic.     Bnn-owing  of  pus  down  the  ueok  will  re<pure  ftp[in)|)ri)ii'- 
rreainient. 

in  sonu*  fasi's,  dim>axe  fif  thf  mastoid  pr«>o*ss  id  aecuntpsiiirtj 
by  caries  I'f  the  osseous  meatus  and  of  the  walls  of  the  tympjuiiun 
It  then  becomes  necesfwry  to  remoi'e  a  portion  of  the  post«Twr 
superior  wall  of  the  nieatus  and  tlip  external  wall  o(  th»*  aIIic. 
According  to  I'olitzer.  the  indications  for  cliiBclling  awny  thr 
posterior  superior  wall  of  the  meatus  arc: — (1)  llie  fomiaJion 
of  {istulse  in  the  posterior  wall  of  the  meatus,  with  earirt  or 
necrosis  of  the  mat<toid  process,  or  with  supptiration  in  the  aiitmin 
or  in  thi'  extfnml  attic.  (2)  Abnormal  sinking  of  the  pasii?rior 
superior  wall  of  the  meatus,  if  caries  of  the  osseous  wall  cau  b» 
detected  alter  incision.  (3)  Cholesteatoma  on  the  pnsteriw 
superior  wall  of  the  niratns.  with  granulations  sprouting  frtua 
the  abscess-cavity.  (4)  Kypemstosis  of  the  external  niestfl*. 
with  dangerous  symptoms  of  the  ret»Mitiun  of  pus.  (5)  Continu- 
ance of  seveiv  sympti^ms  after  o|ientng  the  mastoid  antrum,  (t") 
The  formation  of  tiatula;  on  the  mastoid  proce^iS  ami  in  tJie  fxtenial 
meatus-. 

According  to  the  same  authority,  in  addition  to  the  anlTOin- 
the  upper  tympanic  cavity  should  lie  opt'ued  under  the  fbIKi«inif 
circimistouces  : — 0)  Caries  of  the  wall-s  of  the  tympainici  tmA<^ 
(.he  ossicula.  (2)  Kxcessive  fonuation  of  gi-anulation*  iu  tl"" 
lynipanunn  and  of  chulestealoma  in  the  attic.  (3)  The  <xM' 
ti nuance  of  suppuration  or  the  setting-in  of  dangerous  syinptoni!- 
after  the  antrum  has  been  opened. 
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Varioos  meMiods  of  opening  the  mastoid  process  from  the 
ml  lupatus  have  bfeu  proposed  during  the  last  few  years ; 
thr  plan  suifgested  by  Kiister  is  recomnit-ncled  by  ]*olitxpr.  It 
oon!>t«tt(  in  the  partial  or  complete  ri'moval  uf  the  posterior 
nipfri»ir  wall  ofthe  nieatas.  and  also  of  the  external  \va\\  of  the  attic. 
vfaai  necessitated  by  changes  in  the  tympanic  ravity.  The  first 
nep  is  to  loosen  the  anricle  from  its  hisprtion.  and  fur  this  purpust^ 
a  utiftrly  Beiui-i.-irunlar  incision  is  ina*le  one-fifth  of  an  inch  behind 
the  line  of  its  attftclmient.  and  extenHing  from  near  the  tip  ofthe 
luoiitotd  procfse  to  the  anterior  point  ofthe  insertion  of  the  helix. 
The  t*oft  tisitues  are  diridt-d  down  to  the  periosteum,  and  the  latter 
is  pushed  backwards  and  forwards,  so  as  to  expose  the  posterior 
fuperior  eilge  of  the  meatus.  The  membranous  meatus  is  then 
Kparated  from  its  posterior  superior  insertion,  and  drawn  dowii- 
wda  and  forwards,  with  the  loosened  auricle.  After  the  ha;raor- 
liuige  has  been  checked,  the  exposed  surface  of  the  mastoid 
pipceaa  and  of  the  \vaU  of  the  ostteous  meatus  should  be  carefully 
tEMained  for  fistulous  opening  and  carious  spots. 

The  next  steps  depend  upon  the  condition  of  the  exposed  bone. 
DiscoUmred  portions  are  removed  with  the  chisel :  fiHtulaj  are 
enlarged,  and  all  suftened  ti»sue,  granulations  a:id  L-holesteatomata. 
atr  scraped  away  with  the  spoon.  If  the  surface  of  the  mastoid  or 
the  upper  jiart  ofthe  posterior  wall  of  tlie  meatus  he  afre<'ted,  the 
poeterinr  anil  external  portion  of  the  antrum  is  to  l>e  laid  bare  so 
•a  lo  obtain  access  to  the  tympanic  cavity.  If  the  bone  does  not 
appear  changed  eyternnlly,  the  antrum  is  iipeiieil  in  the  manner 
above  describe*!,  ami  the  posterior  superior  wall  uf  the  meatus 
la  TCincrved  as  far  as  the  tympanic  cavity*.  The  condition  of  the 
external  wall  ofthe  attic  is  next  examine<l.  This  is  often  carious; 
md  in  contact  >vith  gi-anulatious  or  cholesteatomatoue  masses. 
Removal  of  more  or  less  of  the  posterior  superior  wall  of  the 
meatuft  is  effected  by  chiselling  away  the  external  wall  of  the  attic 
rith  a  snmll  gouge,  until  no  process  of  hone  remains  Wtween  the 
upper  tympanic  cavity  and  the  upper  wat!  of  the  meatus.  Tlie 
BftUeus  and  incus  or  any  fragments;  of  them  should  be  withdrawn 
wtlh  th**  small  fon-eps,  and  sharji  spo^ms  may  be  used  to  remove 
gnumlotii'os  aud  d<^bris.  It  is  well,  if  possible,  lo  avoid  disUH-al- 
rag  the  stapes,  in  view  of  possible  complications  in  the  labyrinth. 
U  in  generally  necessan,',  however,  to  make  a  free  communication 
Mnrvn  the  tympanum,   cxtenial  meatus,  and    mastoid   process. 
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After  tiie  operation,  the  wound  is  trrtgated  with  weak  Kulilinmt** 
solution  and  packed  with  iodoform  gauze.  The  auricle  is  n>plact'd 
and  a  large  drainage  tube  m  introduced  into  the  nieaiUM.  li'  the 
defect  in  the  t>one  be  Bmall,  a  suture  may  be  introduced  into  the 
soft  tisaues ;  but  in  any  case  it  is  better  to  leave  open  a  portiun 
of  the  wound  corresjwnding  to  the  cavity  in  tJie  bone. 

Several  difficulties  may  be  encountered  in  opening  the  mai^loid 
process.     Tlie  bony   cellulor  tissue  may   be   in   a   condition  of 
sclerosis ;    and    in    some  cases    there    is    considerable   d<*pth   of 
diploetic  tissue.     Vnder  such  circumstances  jpvat  care  in  nece«- 
aary  to  avoid  Injury  to  the  labyrinth  or  the  aqueduct  of  Fallopiu». 
The  sinus   may   also  be   Injuretl,  unless   the   gouge  is   directed 
forwaitls,  close  to  the  posterior  wall  of  the  meatus.     Injury  to 
thiB  sinus  is  not.  necessarily  fatal ;  several  case^  are  on  record  in 
which  this  accident  Impps-ned  when  ojieniny  the  mastoid  process 
for  puj'ulent   iidlamniation,  and  yet  recoveiy  took   place.*     The 
operation  should  nut  1h*  persisted  in,  if  indurated  osaeou»  tise 
is  still  found  three-fifths  of  an  inch  from  the  surf*^.    The  ""^rirr-     - 
may  occupy  an  abnormal   posit  iuu  ;  in  tiie  case  of  a  lady.  age^^H 
twenty-seven,  upon  whom  I  operated  about  eigliteeu  montlis  «g"_ 
it  was  situat^^d  over  the  posterior  superior  margin  of  the  nieatus- 
The  objei^ts  of  the  operation  are  the  evatnmtion  of  a  pumlen 
collection,  and  the  restoration  of  a  passage  between  the  mastoi 
antrnm  and  the  tympanic  cavity.     Tlie  first-named  object  ma 
be  achieved  at  once  ;  the  second  may  be  either  impracticable,  oi 
may  be  only   gradually  accomplished.     In    tbe  most   favourabh 
cases  the  tUscharge  of  the  pua  and  restoration  of  the  conimunica 
tion  are  the  immediate  results  of  the  operation.     The  eJiannel  i 
apt   to  Iw  interrnpte*!  by  growth  of  connective    tissue,  and   b^ 
ORBeous  growths  and  sclerosis  of  the  mastoid  process.     C^onuectiv  " 
and  granulation  tissne  cnn   be   removed  with  a  small  chisel 
scoop,  but  in  cases  of  sclerosis  communication   is  not  likely 
l>e   restored.     A   satisfactxiry   result  may,  however,  be   obtaine 
even  if  no  communication  be  estnblished.f 

The  tivatment  of  cases  in  which  the  punilcnt  ixillection  r 
situated   nearer   to  the   apex   of  the   mnMnid   piocess  difier».  * 
cour!»e.  from  that  just  described,  inasmuch  as  the  opejiing  rau= 
Iw  made  over  the  lower  section  of  the  prcK-ess.     Tf  the  operati< 
•  Arehir/iir  OhnmAeiUiuintti,  B*l.  xxvj.  p.  171. 
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be  dflayed,  the  pus  i^  apt  to  find  its  way  do'miwflrds  from  the 
luiiw  side  of  the  proc^-as,  and  ahw-esfei*  may  form  in  the  f*ide  of 
the  neck,  with  considerable  iiifiltrotion  around  them.  If  the 
niUHt-nlar  iutiertioiis  on  the  mastoid  process  are  raised,  or  the 
swelling  is  stili  raorp  extensive  in  this  n'gioii,*  Bezohl  points 
out  that  the  most  natural  route  for  a  collection  of  pas  on  the 
inner  side  of  the  mastoid  process  is  an  opening  right  through 
the  bone,  and  reaching^  the  digastric  fnssn.  He  thei*efore  recom- 
mends that  the  chisel  should  be  applied  further  down  upon  the 
process,  and  made  to  perforate  its  entire  thickness. 

llie  ajjpearamvB  seen  on  opening  the  mastoid  prncesa  van,' 
in  different  cases.  Sometimes  the  absceas-cavity  comea  into  view 
at  omv,  and  is  fonnd  to  contain,  mingled  with  the  pus,  frafrments 
of  di?nd  bone,  or  one  large  se<piestruni.  either  movable  or  attached 
to  the  walls  of  the  abscess.  In  some  cases  the  cells  are  found 
to  be  lilled  up  with  granulation-tissue  and  pohTJoid  formations ; 
in  oihers.  therp  are  cheesy  uv  steatomatous  mafwes,  miiiji'led  with 
'ifaopouM  debria  and  inspi^aated  secretion.  In  yet  another  class  of 
caftes,  the  process  is  found  to  be  hard,  like  ivory  (sclerosing 
mastoiditis). 

For  some  days  or  weeks  after  any  operation  upon  the  mastoid 
process,  the  patient  must  be  confined  to  bed  and  placed  on  low 
diet ;  the  wound  most,  of  course,  be  protected  from  all  injurious 
influences.  As  secretion  becomes  normal,  the  diet  should  be 
iinpi\»ved,  and  the  patient  can  be  allowwl  to  leav*i  hia  room  and 
go  into  the  open  air,  with  pi*oper  precautions.  When  the  mastoid 
pmress  ha?  been  opened,  but  without  meeting  with  an  abscess, 
tiie  wound  J^lK>uhl  be  <lressed  with  sublimate  or  iwlofbrm  gauze, 
and  the  dressing  renewed  every  three  or  tour  days. 

After  the  mastoid  pn>reji>«  has  been  o|>ened.  any  existing 
afTeclions  of  the  external  meatus  and  tympanum  generally 
improve,  but  these  parts  should  be  carefully  examined  with  the 
speculum  from  time  to  time.  an{l  any  se<juestra  or  masses  of 
Secn'tioii  that  present  (heniselves  should  be  removed. 

Results  and  Prog:&08is  of  the  Operation,  ^These  have  become 
much  more  favourable  during  the  last  ten  or  fifteen  yeai*s;  and 
■when  due  consideration  is  paid  to  the  serious  character  of  the 
disease  which  the  operation  is  intended  to  remedy,  the  danger 
attendant  upon  opening  the  mastoid  process  may  be  regarded 
•  Archim  vf  Otolvgff,  rol.  xtU.  p.  177. 
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na  compurativoly  biuaII.  Among  Professor  Scliwart^e's  earlieftt 
ooseB  (the  list  ))eginiiiitg  in  1860),  the  opei'atiun  proved  fatal  in 
20  jwr  cent.  In  578  rasea,  mvoiints  of  which  vretv  pulilt-hrtl 
iu  the  eight  years  commencing  April  1,  1684.  only  forty-fivi* 
died,  the  caneee  of  deatii  in  the  majority  of  cases  being  menin- 
gitis, cerebral  ahscefis.  anil  pinus-thrtmilioftiB.  Among  406  ctkse^ 
<*ollfct^l  from  thf  reports  of  ten  surgeons,  forty-seven  proved 
fatiil.  In  the  tot^l  number  of  cases,  the  average  mortalirj*  was 
10'G9  per  cent. 

In  addition  to  the  results  of  the  operation  as  ivganls  the  life 
of  the  patient,  ita  effect-s  upon  the  cf)ndition  of  the  organ  and 
the  hearing-power  require  to  be  consideivfl.  Tlip»e  latter  are 
more  marked  in  acute  than  in  chronic  cases,  iu  which  suppura- 
tion, though  it  may  cease  for  a  time,  not  infnH|nenrIy  recur?. 
Cases  niiisi  be  kept  nnder  observation  for  long  periods  aiid  sub- 
jected to  careful  treatiaent  liefnre  any  definite  conclusion  can  l»e 
arrived  at.  In  favourable  cases,  Ihe  subsidence  of  suppuration 
is  accompanied  by  the  disappearance  of  the  subjective  symptoms 
{lieadache.  giddiness*,  and  neuralgia),  and  the  patienrs  gen«^ral 
liealth  more  oi-  less  rapidly  impravea.  In  tuberculous  cashes  the 
good  effects  of  the  operation  are  sometimes  very  marked.  Ces- 
sation of  epileptiform  attacks  and  restored  function  of  the  facial 
nerve  have  beexi  ob«er\-ed  in  several  cases  belonging  to  another 
oategor}'.  With  regard  to  effects  upon  the  function  tif  tlie  organ, 
it  ia,  of  cDuree,  supposed  that  the  performance  of  the  operation 
iitvolvee  uo  injury  to  the  sound<'onducting  a))paratuti.  In  must 
caeee  oweation  of  dischai^e  is  followed  by  closure  of  rhe  perfora- 
tion iu  the  tympanic  membrane.  No  cimnge  iu  the  bearing* 
power  can  be  expe<"*ted  when  tlie  labyrinth  is  seriously  aff».'cle<l. 
When  the  operation  is  undertaken  for  chronic  caries  t»r  iii^rosis, 
the  prognosis  depends  upon  the  extent  to  which  tlte  bono  is 
involved.  If  the  mastoid  process  alone  be  affected,  the  prognosis 
is  more  favourable  than  when  the  walls  of  the  tymiinnnm  and 
portions  of  the  osseous  labyrinth  aiY  likewise  diseased.  But  when 
the  labyrinth  is  involved  iu  caries  or  neciijsis,  a  cure  is  by  no 
means  impossible.  A  sefjuestnim  may  be  detached  and  escape 
by  the  meatus,  and  carious  excavations  nmy  gradimlly  l>e  filled 
up  by  granulations  which  undergo  cooversiou  into  ossifynng 
connei'.tive  tissue. 

The   existence  of  cholesteatoma  renders  fclie  prognosis  more 
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serious,  and  necfssitalea  greater  care  on  tlu*  part  of  tin-  aurgeim. 
The  destruction  of  the  osReons  tisene  is  often  (greater  than  could 
havf  hepii  antici|»it**d.  Tht*  innrbi<I  nmt^rial  nmy  ext+'iid  into  the 
noighbouriug  btniejj  and  fveii  into  the  eavity  vi  the  skiiU.  and  tlie 
difficulties  of  removal  may  be  almost  or  quite  insuperable.  After 
apparently  complete  removal,  new  growth  is  verj"  apt  to  occur  in 
tiie  cavitieii  of  Ihe  middle  ear. 

Fistulous  openiugtt  iu  the  outer  tturface  of  the  mastoid  pi-ocess 
tend  to  facilitate  the  operation,  and  are  not  in  themselves  dan- 
giTOUS  ;  but  they  are  often  asjMH'iated  with  exteni«ive  palhnlotfieal 
changes  in  the  deeper  parts.  'Hie  lateral  sinus  may  l*e  completely 
laid  hare  by  carious  processes  involving  the  groove,  and  may  he 
siirrouniled  by  jmrulent  fluw! ;  openint^  may  be  formed  at  other 
spotfi  into  the  cranial  cavity,  aiwl  tlieiv  may  be  an  epidural  or  a 
cerebral  abgceas,  communicating  -nith  the  suppurating  cavity  in 
the  mastoid  process  and  with  the  external  opening.  In  other 
cjises  the  Hstulona  apertuni  h'ads  intfl  a  long  canal,  traversing 
inilurated  bone,  and  uot  capable  of  being  followed  to  its 
extremity. 

The  existence  of  gravitation  ahsce&.aes  in  the  side  or  towards 
the  back  of  the  neck  may  render  the  operation  i^omewhat  uioi-e 
diflicult,  but  does  not  necessarily  affect  the  prognosis.  As  a  rule. 
such  cases  are  Ichk  dangennjs  than  those  which  present  nn  external 
signs  of  suppuration.  Fatal  ivsulta  may,  however,  follow  when 
the  matter  finds  ite  way  beneath  the  clavicle  and  passes  into  the 
thorax  and  plt-ni-al  ravitii*.  Compn^sjiioTi  of  the  trachea  and  for- 
mation of  an  opening  into  the  larynx  have  been  kno^vn  to  occur ; 
hut  Buch  results  are  veiy  uncommon.  Less  rarely,  the  pus  passes 
<lo\vn  between  the  sinictnres  of  the  pharirTix,  into  which  it  may 
eventually  escape. 

Tlje  inforniafiioi  to  be  obtained  from  an  examination  of  the 
eyes  has  been  already  niontioned.  It  is  scajvely  necessary  lo  add 
that,  the  urine  should  he  carefully  examined  fur  sugar  and 
albumeu  before  undertaking  the  operation.  The  discover}*  of 
either  of  these,  substances  renders  the  prognosis  unfavourable ;  in 
diabetic  cases,  the  healing  process  is  likely  to  be  inc(»n]plete.  and 
the  risk  of  septic  poisoning  is  considerable.  The  prc^'nce  of 
albuminuria  is  a  grave  symptom  as  regards  prognosis. 

Sharp  attacks  uf  iVver  are  not  uucouiinou  for  a  few  days  after 
the  operation,  and  may  be  of  serious  import.     In  favourable  cases 
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the  U-nipei-ahire  falls  after  the  oppning  has  been  made,  pronded 
thut  KiiLiRepHc:  precautions  liavu  bei'ii  otiserved,  aiid  no  inai4ted 
ffbrilf  niuveiiK'iit  is  fifitxin  appreciable.  Sometimea.  however,  tiie 
temperature  rifics  on  ihe  fifth  day,  and  indicat****  the  setting-iii  of 
cranial  (NMnpliL-alLunt*.  AcvorcUug  to  Dr.  Seliwortze,  it  is  not  until 
tlie  eighth  day  has  passed  without  an}'  ris*?.  that  the  risk  of  com- 
plications may  be  disregardefl.  If  a  preWons  tein|wratDre  of 
102° — 104°  be  maiiitainfd  without  change  after  the  operation, 
there  is  no  hope  of  a  favourable  issue.  'ITie  same  authority  states 
that  if  the  teiuperatui-e  rieea  for  the  first  time  after  the  operation 
and  witliiu  tM'eiily-four  hours  thereof,  there  is  uo  need  for  alarm, 
as  the  symptoms  ai-e  those  of  the  so-callerl  aseptic  wound-fever. 
If,  however,  the  rise  in  temperature  does  not  occur  till  the  se<Tond 
or  thii-d  day,  it  is  pi-obably  due  to  infection  proceeding  frtuu  some 
purulent  accumnlation  which  haa  not  been  removed.  Tlie  height 
to  which  the  temperature  rises  is  not  a  positive  indication  (if  th** 
aeveritv  of  the  iiifeclion,  the  other  ttigiiit  of  which  are  [uiin  and 
swelling  of  the  lymphatic  glands  of  the  neck  and  thixnt^  The 
wound  may  at  first  appear  inirni.il.  but  it  soon  becomes  diT.  bleeds 
on  the  slightest  toucli,  aud  has  a  dull  grey  look.  The  (H'-ciirrencc 
of  remissions  is  moru  favourable  as  reganls  prognosis  than  a  con- 
tinuously high  temperature.  \Mien  tile  thennometer  in  the  axilla 
indicates  lOo^  or  more,  the  pmspeet  of  recoveiy  is  but  slight, 
though  exceptional  cases  have  been  noticed. 

Even  in  cases  in  which  the  operation  is  classed  as  unBucce&sful, 
because  no  pus  ctr  dead  bone  is  reached,  the  result**  are  often  very 
sutiKfactory,  showing  themselves  in  cessation  of  pain  aiul  discharge 
from  the  ear.  l'olit?,er  attributes  the  good  etfucts  to  drminutiou 
of  h}'pera>mia  in  the  temporal  bnne  and  in  the  veins  of  tbt> 
skull*. 
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ClLOnAI.  vVNU  OTIUClt  COMIMJCATIONS  OF  MU»DUi-EAll 

srppniATiox. 


Esi«asion  of  Morbid  Processes  to  fntrn-Oaoiii]  Structures  —  rerebraf 
Meningiti*— TVo  Forms— Spots  at  which  Perforatioa  of  the  Rone 
is  likely  to  <  tecur  —Course  Taken  by  the  I*us— lS>^^ptoras — Dlagrnosis 
—  Treatment  —  (.'erebral  Alxscess,  IH-velopiuent  und  SyraptomB  — 
loflooficv  d(  Micro-OrjnuiiBms— Seats  of  Abscesses — Stages  of  the 
Morbid  Process,  and  Api»earanoeR  Presented  by  the  Abscess — Sinus 
Tliroinboais  as  a  Coniplicolioc—Pit^rnnsis- Terminations— Trepbin- 
ing  Lhc  Skull— Alj^fess  in  the  Cerebflluni— Phlebitis  and  Throraboeis 
of  the  lateral  Sinus  and  Jugular  Vein  —  S)'mptoro8  —  Course  — 
Diagnosis— Treatment— Ulceration  of  the  Carotid  Artery— Condi- 
tion* under  which  it  (Tccurs— Symptoms— Diaguosls^Treatment— 
General  Tuberculosis  as  a  Result  of  Ear  Disease. 

ly  the  present  cha])ter  a  description  will  I*  given  of  those  oom- 
plicatifMs  (if  miiKllt^ear  sujipuration  wliivli  (»ci'ur  in  other  partis, 
and  iiKiHtlv  vvirliin  tlit^  tTauiuiii.  Thfv  tuv  all  of  a  seriotis 
character,  atu!  are  often  the  imme<liate  cauaea  of  farnl  rttaults  in 
ainne<*tion  with  middle-ear  disfiue.  Tlie  cerebral  meninges,  the 
wrebrum.  the  cereWIuin,  the  artoriea  and  the  venous  sinuses  in 
the  neighbourhood  of  the  tenijiorai  hone,  may  all  hi^conie  impli- 
cated a«  a  refiult  of  the  extensimi  of  carious  and  suppurative 
proce«»e:«. 

(I>  Cerebral  Meningitis.— There  are  at  least  two  forms  of 
this  affection  which  have  been  noticed  in  connection  with  middle- 
ear  diseoae.  In  one,  the  irritation  prweeding  fixini  the  temporal 
hone  causes  circumsLribed  intianimalion  and  thickening  of  the 
dura  mater ;  the  pnxje?'*  is  slowly  deveIoi>ed,  and  the  newly- 
formed  tissue  preveula  the  inflammation  from  spreading  towards. 
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the  brniii.  Ky  pre*wiiig.  however,  iipnti  the  Utt^»r  organ,  it  gives 
I'ise  to  syniptoins  of  dii'ect  or  i*etiex  irritation,  and  more  or  leas 
active  con^fttion.  Tlif^  lesions  in  the  j>etrous  portion  i\o  not 
jvat't  clircH'tly  on  the  cranial  contents,  as  is  the  caae  when  the  dnra 
mater  is  aflected  in  a  different  manner.  On  tie  other  hand.  parU 
of  the  bone  itself  aip  apt  to  bcrome  thickened  and  indurated. 
thiiH  foiTniiif^  an  afUiitionnl  barrier  tu  the  spread  of  the  diseane. 
Portions  of  the  clui*a  mater  sonietimes  become  calcified. 

Such  a  proeesR  as  that  just  descrilied  is  the  exception  to  the 
general  nile.  It  was  mitiee<l  only  in  seven  ont  (»f  two  hundred 
cases  cited  by  Ilobin.*  In  the  large  majority,  the  dura  matrr 
covering  tiie  dieeased  poi-tione  of  the  Imne,  al>er  resisting  for  a 
time,  beeume*  discoloured,  softent-d.  and  perforated  (jtometiniee 
like  a  sieve),  and  the  pnrulent  matter  linds  it**  way  into  the  cavity 
■oi'  the  arachnoid  and  along  the  pia  mater  to  the  brain,  anterior 
pjirt  of  the  oprebelinm.  or  medulla  oblongata.  In  severe  cat^es  of 
this  character,  the  dura  mater  become*  gangivnous,  and  large 
openings  exist,  through  which  the  brain,  bathed  in  pus,  projects 
into  the  gaps  canserl  by  the  cnriea  anil  necmsis  in  the  base  of  the 
hkull.  Adherence  of  the  membranes  sometimes  preveut?  exten- 
sion of  the  process;  in  the  absence  of  any  such  hindrance  the 
surface  of  tiie  brain  over  a  large  extent  becomes  coateil  ^ith 
pus. 

In  these  caees  of  purulent  meningitis  due  to  middle-ear  ttuppu- 
ration,  there  are  certain  f^potij  in  the  baee  of  the  skull,  at  which 
perforation,  with  escape  of  pus,  is  likely  to  occar.  The  fu-st  of 
these  is  the  osseous  rcwf  of  the  tympanum  and  of  the  mastoid 
anrruni.  The  former  h  often  very  thin,  and  the  perforation  may 
involve  a  large  portion  of  it ;  sometimes  there  ai-e  several  smaller 
opeiungH.  and  sometiniPR  the  bone  is  riddlefl  like  a  sieve.  In 
some  instances,  such  opiming»  are  in  givat  measurtf  pluggnl  up 
by  cholesteatomatous  masses  and  inspissated  pus.  The  gaps  or 
dehisceucea.  which  not  intriH|nently  exist  in  tiie  bone  furming  the 
roof  of  the  tympanum,  obviously  favour  the  escape  of  purulent 
matter;  aud  suuit'timet'  an  opening  in  the  bone  directly  com- 
municates with  an  abscess  in  the  brain. 

Purulent  matter  sometimes  parses  from  the  tympanum,  or  tho 
mastoid  antrum,  through  the  pneumatic  aud  diploetic  cells  of  the 

*  /*rf  Afertiom*  Cerebralrt  comicHtiru  auM  Uii0m  maminkHmati^itet  dm 
Jioeker  et  dt  FAppartit  Amdittf,  p.  ai. 
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portion  to  the  posterior  KUifttce  of  the  bone,  the  extension 
of  tliv  rliseose  sometimes  tiu'oKHiig  the  csseouB  l»l>yrinth  and 
ynetimi*!*  Iwuiny  it  intiurt. 

Ill  a  third  i-lass.  the  I'ourst-  taken  by  the  pus  is  somewhat  more 
circaitauB.  It  iMKtues  into  nnd  cleetroys  a  tueiiii-ciiTular  canal,  the 
nsTibule  nnd  ntchlea,  and  liuda  its  way  through  the  lamina 
cribrtjea  in  the  inlei-nal  uu'atus,  and  tlw"iiL-e  to  the  bast-  of  the 
brain.  In  other  cases,  it  destroyis  the  aqiuediictns  Fallopii,  and 
paoee  with  tlu-  facial  iien'e  to  the  i^aiiie  destination.  In  a  ratte 
noorded  by  tiir  W.  Gull,  tlie  suppuratiuu  advanced  from  the 
Ubyrinth  through  the  aquwductns  vestiliuli  to  the  base  of  the 
cnuutmi. 

The  appearances  presented  by  the  dura  mater  vary  in  different 
mam;  the  formation  of  adhesions  l>ptween  t}ie  membrane  and  the 
bone  has  Ijeen  already  mentioned.  In  a  ease  oltservtHl  by 
L'rlMuiischitM'h,  tliere  was  chruiiic  purulent  tympanitis,  with  ex- 
trnnon  through  the  i-oof  of  the  cavity  to  the  l>asal  meninges, 
md  tbrongh  the  la!>yniith  and  internal  auditory  canal  to  the 
sar&ee  of  the  Ci*n'belliiui.  In  another  ease,  reeurded  by  the 
suae  writer,  there  was  euppniatioii  of  the  labyiinth,  with  exten- 
son  to  the  convexity. 

The  Symptoms  of  cerebral  meningitis,  due  lo  niiddle-enr  disease, 
hr  in  ilitferent  cases;  they  may  In-  divided  into  two  stages,  hnt 
these  are  not  always  clearly  distinct.  The  6ret  ^mptoros  are 
indicative  of  cerebral  irritation,  luit  sooner  or  later  give  pW^e  to 
those  of  depression.  The  supi*rvention  of  the  ci'onial  lesion  is 
indicated  hy  rigors,  fever,  and  sei'ere  headache ;  the  la^  being 
mo(*t  ottute  in  the  neighbourlioiHl  of  the  ear,  and  at  first  reniitteitt. 
bui  soon  becoming  coniiniiouti  and  extending  over  the  head.  Hie 
luc»l  jioiu  is  soon  accompanied  by  general  hypenesthesia,  sleep- 
giddiness,  excitrcmeni,  nausea,  and  vomiting,  if  the 
Ment  attempts  to  htand  or  walk,  he  ^ndc;  it  impossible  to  keep 
in  an  erect  position.  Ere  long,  unconsciousness  sets  in  and 
padually  bccomee  more  and  more  profound.  tSpasnuKilic  eon- 
xnctions  of  the  muscles  of  the  face  nnd  of  the  limbi*  on  the 
oSected  side  are  st>on  superadded;  Hometimes  the  convulsions 
■n>  genera],  and  there  is  rigidity  of  the  ueck  nnd  triumus,  'Ilie 
pupils  are  contracted:  the  pulse  very  fivtjueut,  but  liwoming 
slower  OS  pressure  on  the  brain  increases.  Tlie  teini)eraLnre  ie 
persistently  high  ond  st*ody,  es|>ecially  when  the  eonvexity  is 
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offL-cted;   the   abdomen   is   i-etractetl    aud    hard.     SjTuptoras  of 
paralysis  are  generally  present;  someiiraes  the  facial.  tJie  hypo- 
glossal  and   till'   gUisHiHphamii^al   iirf   tlmp    involved  ;    in  otli--! 
cases  tht're  is  hemiplfgiii,  und  sometimfs  single  limbs  nr*?  aiftvi*^o 
Towards    the  ckise  the  piipils  become  unequal,  the  bladHer  «nd 
re<!tum  n.rf  paralyspd.  thf  pulsp  is  small  nnd  Irf^qnent,  the  respira- 
tion is  acceli'! rated,  cunvulsions  occur  from  time  to  time,  aud  deaOi 
is  ushered  in  by  coma.     The  duration  of  the  symptom*  ^-aries 
considerably  in  different  casea :  Konietiroes  months  elapse  befon* 
the  fiital  issue,  the  symptoms  subsiding  or  altogether  disappeiriug 
for  weeks  at  a  time.     In  some  inatanres,  the  sxTiiptoms  are  very 
iusidious,  and  consist  only  of  occasional  headache  and  spa»m  of 
a  few*  of  the  facial  muscles,  appearing  and  disappearing  at  nn- 
certain   intervals.      In   ntlier   caaea  the   symptoms,   having   once 
shown  theroselve^s.  speedily  become  severe;   headache,  vomiting, 
and  n^nvulHinna  aiv  followed  in  a  few  days  by  hws  of  consciousness 
and  death.     This  latter  is  the  nsuai  result ;  thongh  recovery  i?  not 
impossible  if  the  process  affect  only  the  external  surface  of  the 
dnra  mater,  with  consequent  thickening,  which  may  prevent  the 
extension  of  the  mischief.     Free  escape  of  secretion  externally  is 
a  favourable  symptom. 

Diagnosis. — It  is  extremely  difficult  to  distinguish  meningitis 
from  cerebrills,  as  the  two  affections  frequently  co-exist,  tbe  pro- 
cess extending  from  the  one  part  to  the   other.     Moreover,  in 
middle-ear  inflannnation,  symptoms  of  meningeal  mischief,  u^^| 
traiisient  character,  not  infrequently  set  in  as  a  result  of  n^^ 
retention  of  purulent  seei-etiou,  and  jmus  off  when  the  discliarge 
benomee  re-^atablished.     Meningitis  may,  however,  be  inferred  to 
exist  when  headache  and  vomiting  are  surveeded  by  paralysis  of 
one  nr  more  Jimbs,  and  convulsions,  delirium,  and   loss  of  cou- 
aciousuess.    Other  evidences  of  meningitis  are  detected  by  the 
ophthalmoscope,  and  consist  of  optic  neuritis,  and  syuiptoma 
hyjveneiniu  af  the  retinal  vessels. 

Treatment — WTieu  s\-mptom8  of  meningitis  manifest  them- 
selves in  a  case  of  eaiM^isease,  the  part  shouhl  Iw?  tlioroughly 
examined,  aud  steps  tnken  to  remove  any  obstruction  whieli  may 
exist  to  the  escape  of  pnmlent  matter.  It  may  be  that  a  per- 
foration in  ihe  t)nnj>anic  membrane  lias  bec*tme  occluded,  or  a 
poIiTpus  blocks  up  thf  meatus.  lu  the  former  case  an  iiuisioii  is 
requii-ed ;  in  the  latter  the  tumour  must  he  removed,  and  in  both 
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cftsee  the  t)'inpanun)  must  he  carefally  cleaiisefl  nnd  tlUiiifpct-ed 
nfl*^r  the  npprations.  If  there  b«  evidences  of  snppui'atioi).  or  of 
old  dt'posits  in  the  moatokl  cells,  or  of  caries  or  necrosis,  the 
mastoid  process  nni^t  be  opene<l,  and  the  part  thoroughly 
difiuifecteil. 

To  combat  the  meuiugitis  purgatives  must  be  given  and  ice- 
hag^  applit^l  locally,  the  patient  Vin^;  kept  at  absolute  rest«  In 
raoift  raaein  a  few  leeK-hes  or  a  blister  appUeil  near  the  ear  will 
afibnl  ivlief  to  the  pain.  If  theiv  be  evidences  of  a  sub-tlural 
abscess,  openinjj  the  skull,  to  be  descnbed  under  Cerebral  Abscess, 
will  coni-lituti*  tlie   pruper  treatment. 

(2)  Cerebral  Abscess. — Chronic  middle-ear  suppuration  is 
one  of  the  most  tVi'iment  c.iuses  of  cerebral  abscess,  which  is  apt 
to  become  develo|jed  iu  a  wry  intiidiuUB  manner.  The  course  of 
events  is  generally  as  follows : — The  patient  has  bod  a  di^clmrge 
from  the  ear  for  a  considerable  time,  i.e.,  for  months  or  even  for 
years,  llie  discharge  ia  more  or  lea*  offensive ;  the  [Mtieut's 
hearing  is  Impaired  c-ii  that  aide,  an<l  there  are  (n-easional  attacks 
of  pain.  In  a  large  proportion  of  the  cases  the  enr-artectinn  dates 
from  cliildhood.  and  has  comraence<l  aft^«r  Rcarlatina,  measles,  or 

e  other  febrile  complaint.  The  setting-iu  of  acute  symptoms 
way  follow  e.x|x>snre  to  cold,  injury  to  the  head,  or  the  develop- 
ment of  some  iiiflammatorj-  condition  in  the  throat,  the  applica- 
tion of  caustics  to  the  hitter  part,  or  operations  on  the  ear;  but,  iu 
some  cases,  no  such  immediate  cause  is  discoverable. 

The  finit  symptom  to  attnu^t  notice  is  usually  severe  pain  in 
the  ear  and  adjoining  parts;  this  generally  occurs  in  paroxysms, 
and  is  apt  to  be  verj'  intense,  but  not  of  so  sharp  a  character  as 
in  raeningitiii.  Rigurs.  n.'iu^ea.  and  vomiting  are  moiv  or  less 
frequent  occompaniuieuts  of  the  pain,  and  the  latter  is  inci'eased 
by  the  slightest  pressu!*e.  In  snnie  eases  there  is  pain  tir  aching 
in  the  back  anrl  limbs  ;  in  othei-s  dinrrha-a.  (ilfhliness  is  expo 
rietice^J  if  the  patient  attempts  to  walk,  and  ileliritim  is  sometimes 
an  early  svrai»t<>m.  When  the  abscess  in  seated  In  the  {.■erebelinm. 
the  paia  extends  from  the  side  to  the  1>ack  (if  the  liead.  Aphasia 
is  sometinies  present,  indicating  the  left  frontal  convolution  as  the 
seat  of  disease.  The  pupils  are  generally  contracted,  and  there  ia 
intolerance  of  Hglif ;  the  skin  often  becomes  hot,  the  pulse  qnick, 
and  the  tongue  dry  and  parched;  (he  patient  becomes  heavy  and 
drowsy,  and  the  sjTuptoras  generolly  may  closely  ivsemble  tiiose 
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of  continued  fever.  In  other  cases  nttacks  resembling  coma 
gupei-x-ene  and  pass  off;  on  the  trther  hand,  theiv  may  be  no  Inss  of 
conHcioimnes^,  but  only  wonie  impairment  of  seusatiun.  In  Homi* 
patient*  it  is  noticed  that  all  cerebral  ftmetiona  are  very  bIowIv 
performed.  Convulsive  atticrktt  frequently  iM^cur,  and  are  artrom- 
panted  by  paralyeiB  of  vanous  parts.  When  tJie  face  u  thus 
afTected,  the  ]u^  of  putver  is  iiaually  on  the  same  f^ide  as  tJio  aural 
disease.  When  the  acute  symptoms  have  set  in.  and  while  they 
laHt,  the  discharge  from  the  ear  often  letwens,  and  sometiineB 
eooHes  altogether,  llie  odour  of  the  dinchartte  if  not  of  proguostie 
valne ;  the  symptoms  of  cerebral  miflchief  may  set  in  in  ease* 
characterised  by  non-foetid  diaehai^es.  'llie  hearing-power  may 
remain  unaltered,  but  if  the  abscess  involve  the  auditorj-  uen-e, 
complete  de>aliie«s  will  result.  As  the  difleoBe  progresses,  tiie 
puUe  becomed  verj'  slow :  it  may  Iw  only  lifteeu  "[ier  minute. 

In  gome  ca»e»  of  cerebral  abgcesa  there  are  no  prominent 
symptoms  till  a  fc\^  days  Ijefore  death,  when  paratysi.s  or  ctm- 
vnlsiona  miiven-ene;  in  others,  the  disease  remains  latent  until 
Ihe  puH  Knde  its  way  into  the  lateral  ventricle,  when  symptoms 
imniMliately  set  in.  Endeuees  of  optic  neuritis  are  sometimee 
notiee(i  in  cases  of  cerebral  abscess. 

The  temi>erature  of  patients  suffering  from  cerebral  ai 
'due  to  aural  disease,  piV9ent«  several  points  of  interest.     A 
1        ing  to  Wreden,*  there  are  three  forms  or  stages  characterised  by 
I       marked  differeunes  of  temperature.    In  the  6ret,  or  pyrogenetic 
the  temperatun*  quit-kly  rises  to   102'' — lOl",  and  ripors 
-ummon.      In  simple  inflammation  of  the   brain,  and  in 
nieninrritis,  it  is  not  till  the  second  or  thini  ev^ening  that 
1      the  temperature  reaches  lOl".  and  the  rine  is  precedwl  by  hevere 
ripnrs.     ^\^^en  a  cerebral  abscess  results  from  purulent  middtr^ar 
inlLinnimtiou.  Ihe  process  is  L-onipleted  by  the  evening  of  th»»  lirst 
day ;  and  during  the  next  four  days  the  temperature  vanes  but 
little,  remaining  at   102^ — 104*  K.tli  monn'ng  ami  evening.     Il 
thus   diffei*s  fi*om   tliat  ivcortled  in  pyaemia,  in   which  the  fever 
reaches  ita  height  about  the  end  of  the  first  or  beginning  of  the 
second  week,  and   undergoes  oou^iderable   daily  variatinna.      In 
meningitis  the  tempenitnn»  is  persistently  high,  and  its  course  ig 
mure  regular.     On  the  fitUi  day,  in  enttes  of  abscv>s#,  fluctuations 
begin,  and  the  morning  temperature  is  reduced,  (he  doily  readings 
'  ^rekir/mr  Jug.  m.  Okt..  »ol.  It.  p.  S.  S.  311. 
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during  the  next  seven  days  being  between  lOO'i*  and  lOl'S''. 
At  th*"  same  time  the  snbjective  HTp-niptoms  nre  lessened  in 
intensity,  and  gradually  subside  as  the  t<'nipet-atnre  lalls.  Thia 
process  may  continue  until  a  peno<l  of  conii>urative  health  set^ 
in,  when  the  nymptoma  are  in  abeyance,  and  no  abnormal 
temporainrp  can  }ye  detect*»d.  In  some  caiteH  the  temperature 
b*-ci»me8  sub-normal  ;*  but  in  any  stages  t  Ik-  nnige  may  be 
modifiwl  by  the  existence  of  various  complications. 

The  part  played  by  bacteria  in  chronic  nurldle-ear  Hupjiuration 
has  been  already  alluded  to  (tee  page  392),  and  the  4.]uei<1ion 
arises  as  to  whether  diftefent  syn»ptoms  are  due  to  different 
organiisma,  and  whether  diffeivnt  parta  are  lialil«  to  he  affeet«l 
by  special  microphytes.  InEipis8at'i?i1  pus  in  thi*  middle  ear  and 
rholes^toatamatous  deposits  are  especially  dangeruiis,  because  they 
atr  often  infected  witli  peculiar  micniphytes.  In  not  a  few  of 
liirae  case?  of  chronic  ear-affections,  grave  syiiiptoma  are  set.  np 
by  &<tme  other  infianmialoiT  affef-tiun.  their  .-iuddeii  onset  resulting' 
from  the  ingraft  of  a  fresh  inoculation.  Death  wmietimes  n-sult* 
after  the  diBtm-banRe  of  old  depcwits  in  the  cur.  and  hence 
CAution  siiouUl  be  observed  in  operating  iti  carious  atfi-clious. 
Small  veins  may  easily  be  opcue<i  up,  and  septic  matter  thus 
readily  introduced  into  the  blofrfl.  The  ear,  of  ccmrae,  may  be 
invaded  from  without,  the  secretion  furiutng  a  favourable  nidug 
for  tilt*  recfptiftii   of  pathogenic  microphytes. 

Seats  of  Abscesses,  -I'he  ahitresH  may  form  in  any  part  of  tJia 
braiu  :  the  white  subtttance  Is  more  commonly  affected  Than  the 
grey,  and  the  middle  lobes  are  the  most  frequent  seat  of  tin- 
disease.  In  I^bert's  cases,  eighty  in  nnmlnT.  une-lbuith  of  which 
inere  due  to  middk^-ear  suppuration  and  caries  of  the  temporal 
bone,  there  were  tifty-threc  nieu.  twenty-fmr  women,  and  three 
children.  In  one-seventh  of  (he  caries  ibu  [Ilseiise  octTxirred  before 
puberty;  the  majority  of  the  remaining  patienta  were  between 
sixteen  and  thiity.  'Hiis  difference  is  jirobably  clue  to  the 
greater  developuifut  of  the  mastnicl  cells  after  puberty.  Men 
are  more  fre<]uently  affected  than  women ;  and  Home  authorities 
state  that  the  right  side  of  the  brain  Is  more  often  attacked  than 
the  left.  Iliere  is,  however,  no  great  difference  in  this  refl|»ect- : 
both  ears  are  etjually  lialile  to  be  aflected  with  otitis  media. 

*  See  Mr.  A.  E.  Bnrker's  Htawtuents  on  this  poiat  in  his  Hunterino  lectures  on 
"  lotra-Cranlal  lattftraiitntioiu  starting  la  the  Tetnpornl  BoDe,"  p.  43. 
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Tho  formation  of  the  Abscess  may  tAke  plntv  i«  a  part  »f  the 
brain  which  i»  close  to  the  roof  of  the  tympanum,  or  at  a  ^ 
eonie  distance  thcrvfrom;  antl  sometimes  the  ahwess  is  sitiiatal 
intJie  cerehelliira  antl  iti  the  corpus*  i^triatuni.     Multipli-  ftrnimliinu 
are  not  uncommon ;   they  ^ve^e  found  in  twentj*-two  of  Lebert'* 
cospi!.     Less  frequently  the  abscess  is  formed  ou  the  side  oppotitf 
to  the  diseased  car:  but  it  is  not  nnusual  for  the  abscess-canty  t" 
be  separated  from  the  diseased  bone  by  a  layer  of  healthy  brain- 
fiuljstance.    In  snoh  cases,  the  inflammatory  process  nmst  have  «- 
tenderl  along  the  connective  tissue  and  vessels,  %nthont  implicating 
the  more  superHnial  parts  of  the  brain.     Hence,  in  a  fatal  case  of 
middle>-ear   suppuration,  whenever  an  abscess  is   found  at  some 
distance  from  the  temporal  bone,  it  mtirt  not  he  at^umcd  to  be  of 
indeiiendent  origin  :    a  closer  ejcauiiuutiou  atay   ifveal    signs  of 
ft  connection   between  the  absce:is  and  thei  bone.     It  must  be 
remembered  that   even    when  tlie  former  is  obviously  dep<Mident 
upon  the  disease  in  the  ear,  thei*e  may  be  no  carit-s  of  the  bone, 
and  the  membranes  may  appear  to  be  healthy.     \\'1ieu  the  abscen 
is  situated  nt  some  distance  from  the  disease*!  bone,  and  is  s^'parated 
theivfrom  by  healthy  brain-tissue,  it  may  be  assumed  that  niicto- 
organisnis  have  passed  into  the  circulation^  or  into  the  couueclive 
tissue   accompanying;  the  vessels.      In   one   case   of  middle-ear 
inflammation,  swarms   of   bacteria  were  found  in  the  temporal 
bone,  both  suri-ounding  tlte  vessels  uud  in  the  diploetic  spaces  and 
in  the  sheath  of  the  facial  nerve.    Tlie  lab\Tinth  was  disorgaaiAed, 
whereas  its  walls  were  intaitt,  the  mischief  having  extended  by 
way  of  tile  sheaths  of  the  vessels.     'Hie  ctM-ebellurn  wax  the  seat 
of  an  absceas  containing  lu«tg  of  bacteria  M\d  micrococci. 

The  Stages  of  the  Uorhid  Proceues  can  Kimielimes  Ih*  traced  on 
pust-inoitein  exnnnnatinii,  The  tynipanic  cavity  ij-  (ill<-d  with  po* 
and  debris ;  it«  mucous  membrane  is  desti-oyed,  and  its  walls  are 
cariiKii*  or  necrotic.  The  dura  mater  above  the  roof  of  the 
tympanum  may  be  neparaied  fi*c<m  the  bone  by  pns.  or  soAencd 
and  sloughing,  and  the  middle  lobe  of  the  cerebrum  is  found  to 
etintftiti  an  absL-esa  which  comes  close  to  the  under  surface.  Ill 
other  cases,  the  inner  wall  of  tlie  mastoid  cells,  or  thu  jmaterior 
surface  of  the  petrnns  portion,  is  carious,  and  the  alisoess  is  found 
in  thai  half  of  the  cerelH-llnni.  Among  eijjht<»en  cases  of  cerebral 
absce.ss  at  Guy's  Hospital,  recorded  by  Urs.  Hilton  Fa^jge  and 
i*ye-Smilh,  •'  there  were  twelve  in  which  the  temporal  IuIk-  was 


CEREBRAL  ABSCESS. 


} 


I  of  the  abeoeee.  three  in  which  it  lay  in  the  cerebellnm, 

thi-  (vntrum  ov.iV.  an*!  one  in  tin-  pons." 

The  Appearance  of  the  Abscess  varies  aecortliii^  to  it^  dam- 

lion.    If  recently  fomierl.  the  cavity  \i  ^nerally  ill-flefined  and 

«arrouiidwl  by  sof'tt-iiftl  cen'bral  substance,  without  any  appnar- 

uice  of  a  lining  membrane.     On  the  other  hand,  abwvsses  which 

bave  been  formed  some  time  are  generally  circumscribed  by  a 

(iiick  va«:alar  capsul*^.  formed  of  fibrcj-tvlhilar  elemento.     The  pns 

is  commonly  gifciiish.  viscid,  and  acid  in    reaction,  and  some- 

timea  horribly  foetid ;  in  old-standing  oases  it  is  mucoid,  green, 

and  alkaline,  and  on  niiei'oscupical  examination  the  puEWxirpin^cles 

art*  found  lu  l>e  verj-  few  in  imniber.  having  been  converU-d  into 

fatty  and  granular  di^hris.     The  absoesa  becomes  encyirted  about 

six  weeks  after  iii;  formation ;  when  ^oHtur)',  it  may  beuonie  &» 

large  a*  a  hen's  eg^,  or  even  larger.     The  pus  tends  to  make  itf 

way  lowanlri  the  (*urf'aee  or  towards  a  lateral  ventrit-le.    When  the 

nbsoeas  communlcat'i^s  directly  witli  diiteaaed  bone,  and  local  adlie- 

ns  have  been  formed,  its  wmtents  may  pass  into  the  tyjnpanuni. 

eseape  into  the  meatus :  such  cases  have  been  descril)e<l  as 

"  cerebral  otorrhuja." 

Other  parts  besldfi-  the  brain  are  ajit  to  bo  involved  in  cases  oi' 
caries  of  the  temporal  bone.  Thus  when  the  mastoid  cells  aiic 
duteaitef].  the  lateral  sinus  is  often  the  seat  of  thromhnais,  and  jt« 
exteraal  surface  is  coated  with  pus  and  lymph.  The  process  may 
extend  alonjx  the  internal  jugular  vein,  and  cause  snppnvativp 
pleuritis  and  pulmonary  ahcicess. 

Ill  cases  of  cerebral  abscess,  the  fatfll  isane  most  commonly 
takes  place  before  the  end  of  the  first  month;  bnt  life  is  some- 
times priilonged  for  six  and  even  eight  months.  During  this 
peritKl  such  syniptoni!<  as  lieadurhe.  vomiting,  and  a  dull  mental 
condition  are  more  or  less  pronnneut.  Death  is  usually  ushered 
in  by  delirium  followed  by  stupor  and  coma,  or  severe  epilepti- 
fomi  ctmvuUioits. 

The  Diapiosis  of  eei-ebral  abscess  is  by  no  mean^  easy,  but  a 
careful  consideratian  of  the  history  of  any  given  case  will  aid  in 
the  interpretation  of  the  symptoms.  When  rigors,  headache, 
vomiting,  etc.,  supervene  in  a  patient  who  has  for  some  tinu* 
suffered  from  otori-ha?a.  the  decision  will  rest  between  aUce-^ti  and 
McHiwfiiif,  and  jmssihiy  a  cerei/ral  tumour.  In  abscess,  the  head- 
ache is  more  continuously  felt ;  it  comes  on  suddenly  and  remains 
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very  Bevere :  in  tumour  then*  nr**  more  frwjupnl  internjiwinn**. 
and  the  pain  I'ulluws  t!it' ivui'Bo  of  itTtaiii  nonw.  Muri-uviT.  the 
patk-nt  ftr  rimi*s  npp^'ars  to  W  free  from  symptoms ;  wIhtmw  in 
abacese.  nfter  tlipir  fti-st  iipppjimnrp,  pvidencea  of  cervlirnl  ilisutnUT 
ait  ufVLT  wiuitiiiy.  It  mu!-I  bt- rynu-nilierfil  that  ini<lil1i'-«*ir  sup- 
pumtirm  may  be  romplicatpd  by  a  cerebral  tumour;  in  siirli  aitu»* 
th**  «;t-niptom8  are  very  likely  lo  b*-  niisin(»*r})ret«l. 

The  <1tn>^nc>cii8  bt^twwn  cervhnil  nhjiceifti  niul  m-Cdim/iVtV  may  tt? 
<|tiit«  ini|X"!iJ)ible;  llie  two  conrlitions  nut  inbttpii-ntiy  c^j-fxi»t, 
nnci  Mirh  symptom?  as  headache,  fever,  delirhini.  cuuvu)M<in>>.  an" 
*tup'>r  are  cimmnii  to  both.  Meiiiiipitis  is  indicated  by  very 
marked  initial  symptom?  of  fever  and  cerebral  exciteniiMit.  and  by 
cntaneouK  hy|M*ne!*(hejtia  atfecting  both  fidt*  of  the  IkmIj  :  irrebrft' 
nb^cesit  may  be  expc«t**d  when  the  initial  6ymi»t<ims  affect  on^ 
i-ldo  only,  when  the  ronvulBicmn  and  [>ara]y8iti  are  Hkewia*? 
tinilateral.  and  when  the  patii-nt  apjH-ars  to  lie  tttupid  and 
leihaviync.  and,  if  able  to  answer  questions,  repliefl  very  slowly 
and  dt'libfrately. 

Iiiti-ac-nminl  abticeKa  nearly  always  ends  in  death  imlew 
the  pus  escape  through  the  mabtaid  portion  or  tht»  exterual 
meatus,  or  is  removed  by  an  (tperalion.  A\'hen  the  tiymptoms  uf 
absci'tis  become  ilevelopcd,  tivphiniug  the  ^kull  allbrds  the  i'Uly 
prospect  of  i-elief.  The  operation  is  of  course  a  formithible  oiie  on 
ncrount  of  the  risks  whirh  it  involves,  puch  as.  inviMi-ablc  injnnr 
to  the  brain,  septic  iidiammation  of  the  meningps,  and  ha'mcirrhagf 
from  injur}'  of  a  vessel.  The  dia^nusitt  must  be  establi^beil  oh 
clearly  ns  jiossible,  and  it  muat  W  remembered  that  the  symptomo 
nmy  indicate,  witli  moiv  or  less  probability,  not  only  absce6«,  bit 
meninf^tiE  (limited  or  diffuse;  and  lhnmd>uijis. 

The  symptums  of  abstvss  have  been  already  discussed.     Thf 

purulent   collection    may    be    situated    either    in   the    tem]><m- 

spbenoidal    lobe    nr    in     the    ivn-lRlluui :    such    symptoms    w 

licmipleiria  and  hemispasm  indicote  it«  position  to  be  itbavt>  the 

ti-ntonum  i.vr»d>elli.     In  order  to  explore  the  tempon>-$plu-noidal 

htho  ot"  the  bmin,  the  trephine  is  applie<l  one  and  a  ipiaiter  inches 

iH-liind  the  centra  of  the  bony  meatus,  and  the  same  di»~ianiv  above 

th*»  ba.*e  line  of  the  skuU.  which  runs  fnnu  the  lower  Iwrdcr  <.»f  the 

orbit  iKickwanU  throu|ch  the  centra  of  the  meatus  (Barker).     This 

will  ojwn  the  posterior  inferior  angle  of  the  jMvnetal  tiune.  doew  to 

the  sqonmosal  sututv.     Having  exposed  tlie  dura  mater,  ihe  mem- 
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tadeahoald  be  carefully  exatnintMl,  and  then  hicisefl  across  the 
lymme  in  the  l»oiit».  W  there  be  a  Hub«liinil  abscej's,  the  pus  te 
:-'-:t!ly  found  aIoiij^;  the  sqnamoso-petrosnl  tsuturo.  mid  will  thus 
lifil.  If  no  pui*  be  f(uirnl  under  tlie  dura  niattT.  an  explora- 
lon  iMwlle,  the  sizo  of  a  No.  4  catheter,  is  thfu  passed  iuwnnla, 
fanrai-d*.  and  downwards,  when  pns  will  escape  if  the  aWcess  be 
b  the  sujijioiswl  jiof^itinn.  After  the  pus  has  rt-ased  jo  llow,  a 
raWx^r  <imiiiii|;e  tube  should  be  inserted,  and  the  wound  washed 
tilJi  carbolic  Inrion  (1  :  2U),  and  subsef|uently  dnsted  over  with 
fed)'  ptw'dere*!  iixiofunn  ;  il  ii«  then  to  be  covered  w  illi  ^mbllniat.- 
oriodofomi  gaiue. 

ft-fon'  openinp   the   pnrirtat    bone,  as  above   de-*<'rilted,  Mr. 

Bwki-r"  ivcouimends  that  lite  foramen  for  the  inastuid  vein  sliunld 

bpuposedand  carefully  e.'Knmine<l.     If  pus  escape,  mis.ehief  may 

V  inffired  to  exist  in  the  cerelielhim,  and  another  aput  niu^t  be 

— •■■<]  tor  opening  the  cranium,  viz.,  in  the  nrcipita!  bone,  two 

ires  (fuur-tifths  of  an  inch)  bebiud  and  inwanls  from  the 

nuwioid  procej»8.     A  liorse-phoe  incision  is  made  through  the  skin. 

»ith  ita  ftids  above  the  level  uf  the  cxtenial  occipital  tiil>erosity, 

ind  its  cur\e  slightly  below  the  level  of  a  line  joining  the  apicet> 

rflJie  mastoid  proressee.     After  reflecting  the  skin.  tJie  niusclee 

av  to  Ih*  divided  by  an  incision  parallel  to  the  superior  cun'ed  line 

of  the  boue.     The   iiileriur  curvetl  line  is  a  good  guide  for  the 

opening ;  the  trephine  shotild  just  encroach  upon  it.     AfVer  the 

cirrleof  bone  has  been  n'movetbthe  dura  raater  is  openwl  as  before. 

ml  the  eert^bctUiiM  examined.     Should  no  pus  escape,  an  cxplora- 

tofy  needle  is  passed  iuwoids  iti  variotis  directions  for  halinin- 

iiKrh,  or  rather  more,  in  the  bojie  of  finding  the  abscei^s.     Should 

thp  search    prove    successful,    the   wound    is   to   be   treated   as 

(tfwribeil  in  xhe  previous  paragraph. 

(3)  Phlebitis  and  Thrombosis  of  the  Lateral  Sinus 

And  Jugular  Vein, — Tlu*  ll"ur  "»!  the  tympanum  turruf-  ilu* 
fw.f  uf  tile  jii;:nlftr  fossa,  and  thiough  tins  layer  of  bone,  often 
my  thin,  inflammation  may  exlend  from  the  cavity  to  the 
commencement  of  tbe  internal  jugular  vein,  the  pixjcees  being 
fadlitated  by  the  apertures  which  not  infrequently  exist  in  the 
bony  septnm.     'Hie  result  of  sucli  extension  may  be  either  infiara- 

*  MritiMh  JHfJiail  Joumai,  voL  U.  1R86,  p.  IIM.  Tfat  case  liere  referred  lo  U 
Ibe  fint  in  wliicti  a  c«rel>ni1  uWocsx,  due  to  tympaDfc  ntppumUon,  WHi  oorrecUjr 
tUagDOMd,  tocKliMd.  and  anccesafuUj-  treiited  by  operatioD. 
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niation  of  the  vein  and  thnjiubosis,  or  destructiou  of  ita  wall  and 
conaequcut  fatal  Ihcctnorrhage. 

Tlie  lateral  sinus  is  liable  to  be  similarly  implicatpd  aa  a  reimlt 
oftliB  exteiisiou  of  the.  infiammatiou  fruiu  the  tympauuin  to  the 
mastoid  antrum.  The  interveninjc;  osseous  septum  is  often  wry 
thin,  and  its  continnity  is  generally  interrnpted  by  foramina. 
Bomt*  (jf  which  jfive  pasi;age  to  veins.  Septic  infection  of  the 
lutei'al  sijuift  is  preceded  by  and  associated  with  the  pivsence  of  a 
Kubdnral  abscess,  or.  more  accurately,  of  an  extra^nral  abaoeas. 
LetiiK  frei|iiently  the  superior  |3etrosal  f^iuus  becomes  inflamed  aud 
iHjntains  thixjmbi,  as  a  result  of  extensive  disease  of  thf  petrous 
portion.  According  to  Wreden,  intiammatory  thrombosia  of  the 
jngalar  vein  and  cerebral  sinnses  is  a  fKiniewhat  frequent  com- 
plication of  suppurative  middle-ear  disease :  he  met  with  it  fiw 
times  in  thirty-«ix  cast's. 

Symptoms. — lliese  i*esemb!e  those  of  typhoid  fever,  but  are  apt 
to  be  iiitennittent,  the  jwitients  ap|M»aring  tn  be  tolerably  well  to 
the  intorvuU.  Higoi's  and  pain  in  the  head  (iucivased  on  pressorv) 
are  the  first  symptoms,  and  are  followed  by  pains  in  the  limbs, 
delirium,  restlessness,  In-ptrsesthesia,  and  finally  by  evidences  of 
cerebral  depression.  CuustuousneaB  may  wniaiii  unaffected.  Imt 
paral>-sls  of  the  opposite  side,  sometimes  of  an  inrermitlent 
character,  is  not  lnfrei|uent.  The  skin  is  diy.  and  becomes 
yellowish  as  the  catte  goes  on :  the  tongue  likewise  is  diT  and 
blackish  ;  the  pulse  is  fn?quent  and  coi-responds  with  the  temporo- 
t  lire,  which  exhihit--*  irregidar  and  rapid  fluctuations,  "  very  often 
amounting  to  a  well-marked  rigtjr."* 

Vrhen  the  infei-nal  jngular  vein  is  the  seat  of  thrombosis, 
a  swelling  becomea  developed  on  the  side  of  the  nect,  extending 
downwanU  from  the  articul«ti«)n  of  the  lower  jaw  along  the  inner 
border  of  the  stemo-cleido-mastoid  muscle.  'Hie  adjoining  part« 
of  the  neck  are  ONlemattms,  but  not  i"eddened.  and  the  swelling 
is  ver\'  painful  on  pn'ssuiv.  The  superficial  veins  of  the  face  and 
Deck,  and  esp«*cially  the  external  jngular  vein,  are  much  swollen, 
and  pnlsatioue  may  be  observed  in  some  of  them ;  whereas  the 
internal  jngular  A-ein.  lielow  the  thrombus,  may  be  quite  empt)', 
or,  as  in  some  cases  notii-ed  by  Schwartze,  mope  distended  than 
the  rein   on  the  other  aide.      When  the   internal  jugular  vein 

*  See  H  recent  |»per  b;  Mr.  Arljotluiot  Liute,  BritUk  Mniitai  Jnnrnaf, 
Sept.  V,  1803. 
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aloiie  19  affected,  the  neighbouring  veseela  carry  off  the  blood 
from  the  liiL'e,  and  no  gn*ftt  change  i*  apparent ;  bnt  when 
the  thrombosiif  fxtvnds  to  Ihe  facial  veins,  the  cheeks  and 
^vlids  become  swollen  and  erysipelatous,  and  large  vci«icle3 
in*  iomeCimes  formed  on  these  partB.  The  tiipombi  may  alpo 
eUMid  through  a  branch  t>f  the  facial  vein  in  the  orbit  to  the 
cannous  sinus. 

The  swelling  of  the  vein  in  the  jngular  fossa  may  enci-oach 
apuu  the  eighth  pair  of  nerves,  ntjd  cause  symptoms  either  of 
iihtatioD  or  iwmlysis.  The  most  common  symptom  thus  caused 
m  tonic  or  clonic  Hpaiiui  of  the  gterno-maatoid  or  traiieziuB  musclee, 
supplied  by  the  ppinal  accessory,  the  head  I)t*ing  drawn  down- 
vBrdft,  and  either  backwards  or  forwards.  When  the  pneunn*- 
gHtric  i*  affected  there  is  inability  to  swallow,  losd  of  voice, 
eotigb,  and  pai*al>'ei9  of  the  lar^iigeal  muBcles. 

When  the  superior  and  inferior  petrosal  and  the  cavemona 
nuiues  are  the  seat  of  thrombi,  the  sjinptoms  oi'e  apt  to  be 
more  complicated.  Those  which  have  been  noticed  are  :  epistaxis, 
MreUing  of  the  frontal  and  temporal  veins,  and  ejiileptiform  con- 
wlmotis.  When  the  cavernous  sinus  is  especially  aflV-cte<l,  t-here 
will  tw  congestion  of  the  orbital  ressels.  impairment  of  vision, 
iatulerancL>  of  light,  paralysis  of  the  thinl  aiid  sixth  nerve*, 
«s<:f>hthalmus.  ptosis,  oedema  and  en,sipelfts  of  the  eyelids.  The 
Utt>T  symptoms  are  especially  suggestive  of  thrombosis  nf  the 
oiTenious  sinui*.  When  tlu*  thromliua  extends  into  the  latend 
las  tiiei-e  is  swelling  in  the  ucck.  extending  from  the  mastoid 
to  the  foramen  maginnn,  and  due  to  the  impeded  esca]»e 
of  venona  blood  through  the  emissary  veins  of  Santorini,  which 
connect  the  sinus  with  the  veins  at  the  back  of  the  head  aud  nix^k. 
From  this  sinus  the  thrc>mbotic  process  may  extend  forwanls  to 
the  aaperficial  petrosal  aud  cavernouB  fiinu»es.  and  to  the  superior 
longitudinal  sinus. 

When  the  last-named  sinus  is  the  eeat  of  thrombosis,  the  most 
proiniiient  s^'uiptonl  is  swelling  and  tortuosity  of  those  veins 
which  are  found  between  the  anterior  foutanelle  aud  the  temporal 
uul  auricular  regions,  lu  some  cases  of  children,  the  eidargc- 
ment  ha*  been  veiy  considerable;  it  is  sometimes  asswiated  with 
^ranusis  in  the  anterior  part  of  the  face,  and  haMuorrhage  from 
the  nose.  Copious  perspiration  on  the  head  and  thoi-ax  has  been 
ocrasionally  observed.     AttAcks  oi'  an  epileptiform  chai-acter  are 


518       COMPLICATIONS  OF  :>[n>nU>R\U  SlTPrRATION. 


not  iiirreqiiciil;.  anil  are  caustnl  prt'^uiimhly  by  minute  ]ia>iiii>r- 
rliages  in  tlie  cortex,  consequent  upon  the  impeded  escape  ol' 
bluod  from  the  convexity  of  tlie  brain. 

The  RymptoniH.  as  above  descril>e(I,  of  tlii-ombosiii  of  tlic  eetv- 
bi*al  sinuses,  resulting  from  eai'-<lisease,  are  by  no  means  alw-nys 
present  in  a  unifumi  manner  ;  several  may  l:w  alieent  in  any  given 
ra«**.  and  the  diajfimsiB  will  hecome  very  difficult  or  even  impc*- 
8ible.  The  to'ui-se  of  the  t<yniptotUti  varies  greatly;  it  isgometimt* 
very  rapid,  death  taking  place  within  a  few  days  from  cc»UapBe  or 
fiTmi  implii'jttion,  by  metastasis,  nf  some  important  or^ns.  In 
other  cases,  the  symptoms  run  a  chronic  course,  and  there  are 
several  remissions  or  inteimissious,  death  at  last  taking  pince 
from  pjTcmia  or  exhaustion.  Aa  a  result  of  softening  of  a 
thrumbu;),  seixjudary  depotuts  are  liable  to  occur  in  various  organs. 
e.(f.,  the  lungs,  liver,  spleen.  kidne\"8.  etc.,  where  they  cause  s{>ecial 
av-mpioms.  such  as  hsDmoptysis,  pneumonia,  hepatitis,  enlarge- 
ment of  the  spleen,  and  hwmaturin.  .Sometimes  metastasis  takes 
place  to  the  joints,  pleura,  and  jjericardium.  Ilecoven-  from 
ihi-omboais  of  the  cerebral  sniuses  is  very  rare,  though  a  few 
recorded  cases  show  that  its  occun-enci?  ia  not  imiwRsible.  There 
is  siinie  evidence  to  the  effect  that  patients  presenting  li'piral 
Byinptoms  may  recover  for  a  time,  but  only  to  succumb  to  the 
secondarj*  eft'ecta  after  intervals  vaiying  fi-om  two  to  twelve 
munths.* 

The  SiagnoBis  nf  thromboei^  of  tiie  cerebral  giuuses.  couse- 
qnent  upon  eaiMiisease,  is  sometimes  difhcult.  and  sometimes 
clear.  Optic  neuritis  is  verj'  suggeetive  of  its  existcnee.  In 
twenty-tw*ii  rases  recorded  by  Dr.  Pitt,  the  optic  discs  were  st«t«l 
to  be  normal  only  hi  one  iiuftnnce ;  neuritis  is  for  less  common 
as  a  symptom  of  cerebral  abscess.  Tlu>  otorrhrpa  in  case's  of 
thrtmilit'sis  has  generally  lasted  for  months  or  years;  only  iu 
rare  coseB  has  the  affection  of  the  vein  or  sinaaes  been  noticed 
to  supen'ene  a  few  weeks  after  the  appearance  of  the  ear- 
flvrnptoms.  and  in  very  acute  cases  life  ha.^  lasted  only  a  week  or 
ten  days  after  the  development  of  the  vascular  lesions.  Pj-rexio, 
rigors,  and  headachi!  ai*e  the  must  constant  symptoms;  and  if  the 
two  former  continue  atler  the  mastoid  cells  are  opene<l  and  the 
tympanum  thon)ughly  drained,  there  are  strong  reasons  for  sos- 


"  Sw  Dr.  Newton  Pttt*«  Goulstonliui  Lectares  on 
An'rfjA  Mtd.  Journal.  Miuch  SS,  19W. 
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pecting  thmnibosis.  Extivme  and  rapid  uscillati»ii»  of  tht^  tem- 
peratnrt?.  takt*n  in  trdiinfction  with  fhe  other  s-ymptonis  will  ti-nd 
t<*  i^tnblisli  the  (liaf^'in)aiH.*  Karachi',  voiiiitinjf,  ixjina.  delirium. 
and  convulsions  are  mopc  or  less  i'rwjuently  prBseiit.  Shoulci  the 
case  become  ehn»nio.  the  svinpt-onis  wnll  more  and  more  rfseinble 
those  <>!'  typJuiid  feviT  or  ttepticjeiiiia.  There  will  Iih  ei^nsiderahle 
emnciatioii,  with  n  veiy  dry  tongue  and  rapid  pulse.  The  local 
sympUiins  will  remain  as  dest-ribed  iu  a  iVn'me-r  pni-aiii-niih ;  jKniif- 
tin»es  alwcessea  form  along  the  cwui"se  of  the  internal  ju^pdar  vein. 
Symptoms  are  verj'  apt  to  occur  in  other  oi^ns,  and  especially  the 
lungs,  liver,  and  spleen.  Acute  pulmonary  mischief  is  seldom 
absent:  in  three-fourtlis  of  the  easei!,  death  occurs  from  pul- 
monarj-  pyfcmia. 

Treatment ^ — The  conditiun  being  so  dangerous,  it  is  justiliable 
to  ineiir  rtfrious  risk  iu  the  licipe  of  sa\nn^  a  patient.    ITie  ni;iatoid 
autrum  should  tirst  be  opi-netl.  aud  if  the  slate  of  that  cavity  dofi« 
not  account  for  the  symptoms,  the  more  dangerous   operation 
sliould  be  undertaken.     Only  very  heroic  treatuieiit  can  1k'  of  any 
avail.     It  eon*iirtts  in  applying  a  ligature  to  the  internal  jujjiilar 
veiu  ill  the  neck,  oi^eniiig  the  lateral  smus,  and  scraping  out  th« 
clot.     Tile  o|)eration  should,  of  course,  be  perfomiwl  under  strict 
antiseptic  precautions,  and  if  there  be  much  purulent  matter  iu 
the  vein  or  sinus,  irrigation  shuuld  be  practised.     Dr.  Pitt  jx>int8 
out  that  in  some  instances  it  may  be  desirable  to  apply  a  ligature 
to  the  jugular  vein  low  down  in  tlie  neck  and  to  seal  the  wouml; 
then  higlier  up  the  vein  may  be  again  tied  and  divided,  and  the 
upper  end  bn»ught  out.  so  that  any  septic  matters  which  may  pass 
down  may  escape  externally.     In  the  case  of  a  boy.  aged  ten  years, 
under  the  care  of  Mr.  Ijane,t  lor  symptoms  of  thromljosis  of  the 
lateral    sinus,   after    the    mastoid    cells    had    been    opened    aud 
examined  without  result,  the  sinus  was  explored,  a  mass  of  foul 
clot   removeil,  aud  the  jugtdar  vein  tieil.     The  Iwy  made  an  un- 
interrupt-ed  recovery  and  remained  quite  well  eighteen  months 
•fter  the  operation.     Optic  neuritis  had  been    a  prominent   sym- 
ptom, aud  the  fact   that  rigors  and  pyre.x.ia  continued  after  the 
inastoid  cells  had  been  exploitd,  pointed  to  the  existence  of  a 
tfaronibus. 

•  See  paper  by  Mr.  Balliioce,  Hritub  Med.  Journal,  April  ^-j,  18!»0.  p.  7S3. 
t  See  report*  of  ctlier  oatm  opernteJ  upon  hjr  the  name  sarg«oa,  IfrititA  Med. 
•^nvrnM,  Sept.  ».  189».  p.  561. 
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('()  Ulceration  of  the  Coats  of  the  Carotid  Artery.— 
Carifs  uuil  uecTOsis  of  the  potrons  port  of  the  toni|K)rul  bone  sniuo- 
times  aHect  that  portion  wtiit'h  lornis  the  canal  for  the  carotid 
in-ri^rv,  causing  dt^atruLtioii  ul'  the  cuatB  of  thn  veiuel  and  fntal 
liKiuorrhofre.  Such  cases  are  fortunat^-ly  verj'  rare  ;  ihr 
researches  of  Hessler,*  Mooa,  and  Stfinhrllggef  have  brought 
to  light  some  foiirt«?ii  instances,  and  another  has  l«»eu  rerordwl 
by  PotitKer. 

The  anterior  wall  of  the  tynipaiinm  is  in  close  crmtacf  with 
the  carotid  artery  ;  any  gap  or  di-ricionciet>  In  tlie  )x>ny  »<epttuii 
are  of  serious  import,  ae  they  render  the  ait^n,"  liable  to  Iw 
involved  in  inflammator)*  proceagea.  The  veBsel,  likeA^ise.  while 
I>aspinjr  (Inoii^di  tin-  i-aiial  gi\fs  off  minute  branches  to  the  cavity, 
and  aloiiff  these,  inflammation  may  extend  to  the  main  iiiink, 
producing  Uiickening  of  it«  walls,  thmmbosm,  and  ulceration, 
(iruber  alludes  to  cases  of  this  rhnracter,  in  which  the  connective 
tisiiue  forming  the  sheath  of  tlu'  vessel  was  much  relaxtnl  and 
infi!trate<l  with  pus-corpuscles  and  fluid  exudation. 

When  the  artfirial  wall  gives  way,  the  opening  ia  usually 
found  at  the  junction  of  the  vertical  with  the  bomoutal  purtitni. 
and  the  con*egponding  part  of  the  canal  is  carious  or  necrotic. 
Lew  commonly  there  are  two  openings  in  the  vessel ;  in  nil 
cases  direct  conniiuuieaticm  could  be  traced  between  it«  iuterior 
and  the  tympanum.  ITie  blood,  of  oourw,  pours*  into  the  latter 
cavity,  and  thence  intii  the  meatus ;  but  in  one  case,  in  which 
the  nieinbraue  was  intact,  hemorrhage  took  platv  through  on 
opening  in  the  floor  of  the  auditory  canal,  leading  to  an  abscest< 
in  the  anterior  part  of  the  petrous  bone.  Some  constitutional 
disorder  could  be  traced  in  the  majority  of  the  recorded  canes ; 
thus,  in  eight,  there  was  a  histor)*  of  tnherculociis  ;  in  one,  of 
scrofula,  and  in  another,  of  syphilis.  In  one  case  tJie  necrosis 
was  due  to  the  application  of  a  concentrated  acid.  In  several 
of  the  cases  the  aKerial  lesion  was  accompanied  by  meningitis 
and  cert»bral  abscess,  the  rtsult  of  the  caries  and  necrot^is  of 
the  temporal  bone. 

The  Symptonu  of  nlceratioD  and  rupture  of  the  carotid  artery 
are  snfficieutly  distinct.  Bloo<l  streams  forth  from  the  ear  in 
more  or  less  distinct  jeta,  or  trickles  away  ooutinuoiisly.     It  alao 

•  Anhif/Sr  OhrenkeiHiHiie,  Bd.  xrUi. 
t  JSiit4eiri/tf^r  Okrnkitliiundf.  Bd.  xtii. 
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find*  it«  way  through  the  Euatat'^hian  tribe  into  the  throat,  whence 
it  paasea  into  the  stomach  or  is  ejected  from  the  mouUi.  The 
ordinaiy  symptoms  of  lo&s  oi'  Moiwl  aiv  8«x>n  exhibitod ;  the 
ptHent  becomes  pale^  faint,  niul  col  lapsed.  In  «^)nie  raises  deAth 
msQed  from  the  lirst  hjemon-liage  ;  in  nthers,  the  Uow  ceased  and 
tile  patients  rallied  lor  a  while,  and  the  hicmoiThftge  was  repeated 
«t  intervttlt.  from  ten  to  twenty  times  nrttil  the  fatal  result 
«^)ined.  The  time  Wtween  the  latlur  and  the  tirtit  appearance  of 
thr  symptoms  varied,  in  the  cases  allnded  to,  fii>m  live  minutes  to 
Uiirteen  days.  In  several  instances  the  carotid  artery-  wns  tied  ; 
hat  all  of  ihem  temiinat+'d  fatally. 

Til*-  Diagnosis  lan  seldmn  be  difficult.  Tliere  is  the  previous 
history  and  P_\-mptoni*'  of  sevei-e  middle-ear  suppuration,  the 
nulden  dii^-harge  of  arterial  blixid  fr^nn  the  meatus,  anil  tiie 
pQflsihitit>'  of  arresting  the  bleeding,  at  least  temporarily,  by 
oompresaing  the  carotid  arterj-  on  that  side.  In  hwmoiThage 
from  the  ear  from  ulceration  opening  into  tlie  lateral  »inns, 
the  blood  ii*  dark-t'oloured.  and  the  flow  k  not  iutiuenced  by 
•••miprewion  of  the  earotid  ai-teiy. 

Treatment — Compive^ion  may  first  be  tried,  but  after  a  time 
it  la  apt  to  berume  too  ]>ainfiil  to  be  Ijorue.  an<l  its  effects  are  only 
wroporary.  Llj?aturo  of  the  carotid  will  of  course  arrest  the 
bvmorrha}^'  whi<'h.  however,  is  likely  to  recur.  Tlie  operation 
vu  performed  in  one  of  the  cases  all  uded  to  abo\'e :  the 
hiemorrhaj^e  ceas(<d  during  nine  days,  and  then  reappeaivd.  the 
carotid  artery  on  the  other  side  wa«  then  tied,  bur  death  tc*ok 
|ilM!ie  three  days  later  from  a  recurrence  of  the  hiemurrhajj'e. 
As  a  matter  of  course  no  peiTnanent  result  can  be  expected  from 
injecting  Ftyptirs  into  the  middle  ear.  thnnph  the  ha?morrhi 
may  Ix-  thereby  checked  to  some  extent  for  a  time,  llie  chloric 
of  iron  and  zinc  have  been  employed  for  this  purpose. 

(5)  General  Tuberculosis. — lliere  remains  one  more  con- 
sn|ue.nci-  ft  iiiiddli'-ciir  nu]f2>iiratiun  to  which  reference  must  be 
made,  vii!..  general  tuberculosis.  In  not  a  few  cases  of  otorrhcco,  tlie 
complaint  exercises  nn  unfavourable  influence  upon  the  general 
ccmdilion  of  the  btnly,  and  the  majority  of  such  patients  die 
M-ithout  reaching  old  age.  I'erhftp!!  thei-e  may  not  be  decided 
■ymptomF  of  phtlnitis.  but  emaciation,  weakness,  and  cachexia 
gradually  become  more  and  more  evident,  and  the  general  results 
■re   attributable  to  the   uWorptiun  of  morbid  matters  fi-om  the 
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ravitr  of  tlie  t\-inpfU]Tiin  or  mastoid  nella.  More  Umn  tbirtr 
veal's  ftgo,  BiiliI*  pointed  out  that  when  pus  wae  collected  in  an 
ofW(*<rtis  cavity,  tht^  wa\U  fiU'ilitat«'d  tlie  ali?mrption  ol'  the  moH'ii! 
luuterialti,  and  the  euiitMf(|ueiit  Hupervt'utiuu  of  niilian-  inU'TculiHii*. 
'Hie  tympanic  cavity  is  for  the  most  part  lionnded  hy  (bswhij 
walls,  and  when  it  is  the  seat  of  unppurativp  inflammation  it 
cIoiH'ly  reseinbles  an  abi}irei<d  situatt^d  in  a  Ixnue. 

Keferririg  to  the  occasional  diflSculty  of  disco>'erijig  omwhij 
fioui'ceg  nf  infection  in  the  hodies  of  persons  wlio  have  auenimM 
to  niiliaiy  tulicrcidosini.  Dr.  BaiTf  alhide*  t^  tht*  fact  that  tlir 
mastoid  process  is  ahnost  always  neglected  by  pnUuilufritV: 
annboniiste,  and  yvt  the  conditions  for  tlie  developnicnl  t'*' 
caseous  uiaRses  exist  thciv  more  freqiu-nlly  than  iu  any  I'tl"'^ 
place.  The  mastoid  cells  are  especially  liable  to  be  invaded  ^« 
micro-organising f  which  readily  gain  access  either  through  ili^ 
thiviat  or  directly  throntrh  the  nieatni*.  Among  thene.  the  bacilli 
of  tulHTcle  must  uft^m  lind  their  way  into  the  cells ;  au'l  "i 
fovourable  case?,  general  tubercnloeis  is  sooner  or  later  «et  up 
All  condition!*  which  tend  tii  depress  vitality,  such  as  impr(>l>T 
fond,  cold,  damp  dwellings,  insnfficient  ventilation,  etc.,  will 
increase  the  liabilitr  to  constitutional  infection  from  these  lori. 

Tnlwrcnilar  meningitis,  in  all  probability,  fivquently  own  itf 
origi?i  to  casttjus  deposits   in  the  ear.     The  pin  mater  Is  cloftMy 
connectwl  with  thi*  middle  ear  l.y  means  of  l^Tiiithatic  channpU- 
Dr.  Barr  points  out  that  tha  internal  auditorj*  artery,  which  n 
distributed  to  the  pia  mater,  close  to  the  favourite  w.*at  of  thr 
tuWrcidar  dejKKsits,   anaHtnmoses   freely   with   tlie   stylo-niastoiil 
Utfiy  whicli  supplies  the  greater  part  of  the  blood  to  the  mucoui 
membrane  of  the  middle  enr.     These  vessels  aiv  acconipanit*d  by 
plcocwHS  of  lyinpliatics.  which  presumably  act  as  the  earners  of 
lb*'  infective  materials;  and  the  pi*eference  of  tul>arcle  for  tbe  base 
of  tbf  cen'brum  may  thus  b«  explained  on  anatomical  pounds. 

•  Aitarhrift/nr  ntt.  MeH.,  larifi.     n-,r«rr  J/«/.  HWA,  IfCiS.  a  105, 
t  Mmm^tU  i^  lUttawt  of  the  Kar.  p.  iH. 
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'H'Ar,  \yi>  (JKXKIiAL  AFKECrrONS  Ll.UJI^  TO  CAUSE 

Dis<mi)Kii8  or  iiKAiirx*;. 

Two  Principal  Claases— Extension  of  Morbid  I*rot'e38e8  and  Loralisation  of 
Specific  Micro-' Irpanisins  in  Ear— t'erebral  An:eraia  and  llj-peraemia 
— Cereliro-Spinal  Mfninj^itia— Lesions  of  Cerehritl  BltMid-Vcs&els  — 
JLe«ions  of  tht*  Psych u- Acoustic  Centre— Acute  Hydroceplialua— 
Tumuurtf  of  the  Brain— Spinal  IJiseafles— Croup,  Diphtheria,  and 
Scarlatina  -Measles — Mumps— Influenza  -'lyphns,  Typhoid,  and 
Sniall-Pox  -  Tutierculosia    Sj-philie. 

Many  diseases,  of  a  more  or  less  grave  charactt'r,  are  liable  to  ht* 
iccompanied  by  disortleps  of  hearing  and  lesions  of  the  auditon' 
apparatus  j  in  Honie  instanrw,  as  a  direct  coiiser|uenet'.  of  tht* 
extension  of  morbid  proci^i^eied.  and  in  iitbers  as  the  reamlt  of  the 
constitutional  (Usturbanue  and  of  the  localisation  of  apmiiu  micro- 
organisms in  portions  of  the  ear. 

Almost  any  morbid  process  in  the  brain  may  cause  disorder 
of  hearing,  either  by  directly  invnlviug  tho  auditory  nen-pji 
or  ucn'ous  centres,  or  by  setting  up  irritation  which  U  trans- 
mitted to  thcwe  pait«.  The  diseases  of  the  brain  and  its  mem- 
braneit  wliich  most  uft«u  cause  aural  L-om]jlicationa  aii^  hypenomia 
and  anteniia,  encephalitis  and  meningitis,  lesions  of  the  blood- 
veasels  (ae  in  apoplexy),  hydrocephalus,  and  nev\*  tV'rniations.  Any 
of  th«Hf  conditions  may,  however,  exist  xvit.hout  producing 
auditor}'  dii^turbance ;  tho  occurrence  of  the  latter  is  fur  the 
moat  part  the  direct  result  of  pressure  upon,  or  initation  of.  the 
aaditory  nerve,  and  if  these  L-onditiourf  be  absent,  there  will 
probably  be  no  functional  derangement  of  the  sense-organ. 

In  another  class  of  cases,  the  aural  complicatious  are  pi-o- 


524 


LOCAL  AND  fiKNEIlAL  AFFEtTION'S. 


duced  in  &  dilferent  manner.  The  diseases  with  uiiich  they  an? 
associated  are  due  to  the  presence  in  tlie  blood  of  specific  micro- 
organisnip.  and  these  latter  ai-e  eonveyed  to  the  organ  of  henring 
ill  which  they  exeit  their  dflett-rious  iiiUutfiices.  In  some  of  these 
diseases,  of  which  f»carlatina  may  be  taken  as  the  type,  the  morbid 
processes  in  the  ear  would  appear  to  result  from  extension  of 
disease  from  the  throat  through  the  Eustaehian  tube.  In  others — 
e.fj.,  influenza  and  tuljei-culosis— the  excitants  of  tlie  aural  diseaae 
wonid  seem  to  be  conveyed  by  the  vascnlar  or  lymphatic  clianneU, 
for  thei-e  is  no  necessary  tliroat-fli^ase  as  a  starting-point  and 
^ouri'e  of  the  mischief. 

The  present  chapter  will  be  devoted  to  a  consideration,  firstly 
of  those  Ux-al  dis-eaM-s  wliich  may  affect  the  ear,  and  seei>MdIy  of 
those  general  disordere  which  are  moi-e  or  lesei  frwpieiiTly  atrended 
by  aural  cumplicatioiu. 

Cerebral   Anaemia  and  Hypereemia,  nnle.'O'  aswK-iated 

with  urffanie  Icaioiij;,  seldom  cau.-'e  any  serious  change  in  the 
hearing-power.  They  may,  however,  give  rise  to  subjective 
gen^iattnns  in  the  ears,  such  a»  noises  of  variout!  ktud^,  and  tu 
giddiness ;  and  antemia.  as  in  jiersons  convalescing  from  severe 
diseases,  is  an  occasional  cause  of  deafneas,  which  subsides  a* 
the  general  condition  improves. 

In  oiilinarj'  nieningiti*«,  the  auditor)-  nerve  and  the  »tructurej» 
of  the  labynnth  are  seldom  aifected.  !*i»lit/er  allude*  to  a  few 
cases  in  which  pundent  inflammation  of  the  ependyma,  Mift^ning 
of  the  fl(H)r  of  (he  fourth  ventricle,  purulent  infiltration  and 
aimphy  of  the  auditoiy  nerves  were  found  after  death.  In 
children  who  recover,  deaiiie^s  from  this  canse  is  usually  com- 
plete, and  for  some  months  afterwardb  nymptams  of  Iom  of 
co-ordination  are  generally  present.  In  adults,  the  deafness  is 
apt  to  be  lesH  niarke*!,  Init  nuises  in  the  ears  may  continue  for 
indefinite  periods.  Ju  hieniorrhagic  paeh\'nien)ngitis.  deafneffi 
has  lieen  found  to  be  due  to  extravasation  of  hhwd  between  the 
librei-  of  the  auditory*  nerve.* 

Cerebro-Spinal  Meningitis  i>t  often  arcompanied  by  svm- 
ptonie*  uf  auditon'  disturbance,  and  followed  by  Bcrious  leeious  of 
the  internal  and  middle  ear.  At  an  early  elage  of  the  complaint, 
noises  in  the  earn  and  more  or  less  cleafnesit  are  frequently  noticed, 

*  S«o  report  of  a  oaM  examlDod  b;  Drt.  Moos  nnd  SteiDbrSgKe.  JrrAtrra  y 
Otaiof]/,  vol,  xi.  p.  ttS. 


"•Tifty  coiitinup  nnti!  tlip  patient  beoomea  iiit^fiiiiiblc.  In  ffltnl 
****-'*.  the  folluwing  appearances  have  bwn  observed  :  swellinp 
""^  h\-peraemia  of  the  tnink  of  the  aiMlitory  nerre.  and  purulent 
iMttfn*  deposited  aroiinri  it ;  suppurative  inHammation  nf  tht* 
•yiipanum,  and  a  similar  condition,  accompanied  by  ba-nn'i-rhagic 
^wnon,  in  the  Tuembrnnons  labyrinth.  'Hih  chan^ps  in  the  latter 
8tr\irtupe  may  bn  developed  inde]MMulfntIy  nf  the  other  aural 
"^ifiiis.  and  either  as  a  i-esidt  of  the  neuritis  or  hy  pnipaj^itioii  of 
'V  misdiii'f  along  the  oquieductus  vestibuli  and  coc'klea?.  Facial 
paky  is  alwent  in  the  mnjonty  of  cases. 

Cliildfn  are  more  liable  tlimi  ntliilts  to  be  thus  affected,  and 

thu  IdSi*  or  impairment  of  function  jfenernlly  extends  to  both  ears. 

Shonid  the  nientn^ti?  tcrniinate  favourably,  marked  unsteadiness 

of  gait  is  oftou  asswiated  with  the  deafness,  and  is  a  pi-omineiit 

feature  during-  convalesi'enr*e.     This,  however,  pa'^ses  off  after  a 

time,  but  the  deafness  remains.     It  is  a  snniewlmt  remarkable  fact 

that  the    liability  to   aural  disease  is  not  in  proportion   to  the 

severity  of  the  inetiin^'eal  disfinler.  niid  different  epideuuua  varv  as 

to  the  fiiHjucnoy  of  the  fomplicatinu  n>fi'rred  to.     Thus,  cases  have 

been  observed  in  which  the  febrile  symptoms  were  of  a  verj-  acnte 

r}*pe.  but  the  imral   complications  were   absent.     f)n    the  othpr 

liaud.  the  latter  are  gometimei*  st^vere  and  !m|uent  auioug  what 

may   lie    tenned    abortive    forms    of   ceiiebi-o-«piiial    meiiinpitis. 

Politzer  thinks  that  impairment   of  hearing   and  disturbance  of 

eqnilibrJUMi,   as   complications  of  cerebro-spinal    meningitis   and 

likewise  nf  simple  intlaiinnatinn  of  the  meninges.  ai*e  sometimes 

due  to  patholoj^cal  changes  in  the  brain  without  any  IpsIohb  in  the 

oryan  of  lieariug:  it^wlf.     In  some  cases  the  deafiieaa  is  accom- 

paiueti    by   impairment   of  vision  in   one  or  both  eyes,   by  dis- 

nnlera   of  .speech,  and   syinptonia   indicating   tliat   other  nerves 

air  involvetl. 

C'erebni-spinal  menJn^tis  is  the  moat  common  cause  of 
sctpiired  deaf-miitisni.  and  in  this  connection  a  spt^cial  int«re8t 
is  attached  to  the  former  di^iease.  inasmuch  as  a  controversy'  has 
aristm  with  re^rd  to  the  etioloj^-  of  certain  £:erebral  symptoms  of 
a  more  or  less  mild  character,  but  liable  to  be  attended  by  loss 
of  hearing.  In  ld8"2,  Dr.  Voltolini.*  of  Bivslau,  published  an 
account  of  187  deat-mutes,  whose  malady  was  due.  in  his  opinion. 

*  Dif^  Apiitg  /^HtxiiHttitn^  det  hautitjea  LaiifrijitAej  tUr  Ohrat  trriiaixlirh  /ir 
^emingith  Cerctfro-S/iirtalU  liehatten,  Ur«lI&D,  IBS?. 
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to  otitis  labyriiitbica.  aiul  in  wlioee  history  ht*  failefl  to 
any  indicaliun  uf  tvrebro-spiual  meuiiigitis.  On  the  other 
Dre.  IlartmaHii*  aiid  Gottsleint  haw  shown  that  Voltolinr*  ri^ 
ai*e  erniiifouri,  and  that  at  U'aift  in  the  majority  <»r  his  cases,  vIk 
anral  afffctioii  was  the  result  uf  epidemic  cerebro-spinal  ni^nj 
ingitis.  Tliis  cont-hisiun  lios  been  als^u  adopted  by  Profrt*eof 
Moos,  ut"  Heidelberg,  in  his  TiKmt)yraph  on  the  disease  in  cjuesti' 
Accoi-ding  to  the  same  authority,  when  the  deafness  coroi 
lietween  the  third  and  tentli  day  uf  tlie  disease,  the  labmn 
involved  liy  Iiefoining  in  itself  the  seat  of  inHamnrnton'  ehan 
Ijut  when  the  deafness  begins  on  or  after  the  fourleenth  day, 
hiteitial  ear  hn^  beci>nie  affected  by  extension  of  inBaintimrina 
ahinj;  the  auditoiy  nerve. 

Dr.  H.  Knftpp.§  of  Xew  York,  considers  that  in  cerelmj-^miiJ 
meningitis,  the  eye  as  well  as  the  ear  may  be  atfeote*!  in  tvn 
way«.  viz..  by  propa>fatioii  of  the  iiiHannnation  a\ou^  tlie  nptic 
and  andlt<iry  nerven — which  fitr  the  eye  at  h-ast  is  the  raivr  of 
tiie  two — or  secondly^  by  metastatic  iullanunation  of  the  miamt 
of  the  eye  and  ear.  In  cases  belon^ng  to  the  second  cate|?in". 
the  functions  of  the  vie^ual  and  auditor)*  organs  are  not  Jilwivi 
destroyed.  Voltoiini's  theory  of  on  inde|»endent  otitis  iutimR 
fails  to  explain  the  simultaueous  occmTence  of  disease  in  the 
iirf^nns. 

'Hie  Fro^osii  in  the  cases  under  tliscussion  is  very  uu&m 
able ;  impTOvement  is  quite  the  exception  when  the  heariiip  i* 
much  impaired,  and  any   rhanpe  for  the  better  is  seldom  \>*t- 
nianent.     Acc<trding  to  I^rof.  Aloos,  those  who  are  able  to  \vK 
high  notes  have  a  better  chance  of  recovering  hearinj/  thau  tli 
who  cannot:  and  m  eases  c>f  absnhite  deafnep.*  willumt  tinni 
the  tjeeurrence  of  the  latter  symptoni  is  favourable,  as  (*liowia 
tendency  iu  the  au^itorj'  nen-e  to  resume  its  function. 

Treatment — As  soon  as  aural  roniplirations  are  disccwem!  n> 
a  east-  of  cerebro-^pinal  meningitis,  cold  should  be  rontiniff'i»h 
applied  to  the  ear  and  mastoid  process,  while  Ihe  nnlin*T 
remedies  are   used    to    snbdue  the   fever  oud   other  syrupt 

•  Arriire*  of  Otolofjt/,  toI.  x\\\.  p.  P-l. 

t  "  Weiterc  Beitmge  lur  Nenropntliischea  Karmde«M£ait!n»i:l]«aSxiDf 
Complex,"  ArA./ur  OhrenMlA.,  Btl.  xvil. 

J  Cchfr  Menitiifitis  iVrffiro-^jnti/ili*  f^'demira,    BtlMberg,  1881. 

$  An-hirti  v/  OiM^ffif,  vol.  xiii.  p.  If".     Sec  oUo  Dr.  McBdds's  Viteamtfi 
Tkruat,  .Vote,  aiut  Kurt,  p.  5^. 
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iJift  a  time  t-ho  prffvarations  nf  iodine  may  lie  given  with  thn 
new  of  jirumoliny  al»«»rpti<m.  Pt»Iitzt'r  also  riTunimcniln  thf 
toteru&l  u.*e  of  pilocai-piue,  lour  to  six  dix'ps  of  a  two  per  cent,  solu- 
tion, or  about  three  <lrup8  subciitaneoticily  injected.  An  ointment 
ecmtiuiiitii^  itidiuc  or  io(lt>tbrni  may  at  the  same  time  he  upplieil  to 
th«  mastoid  process.  Neither  strychnine  nor  electricity  would 
wnn  to  >ie  nf  any  use  in  these  eases. 

Lesions    of    the    Cerebral    Blood-Vessels,   incUiding 

rtuhuliaLii.  aiieiiri^ui.  nud  rupliuv.  nmy  disturb  ttie  runetiuii  of 
kearing  in  varir.ns  way«;  the  result,  in  such  cases,  dey>endiiig 
■pon  the  site  of  the  lesion.  When  the  latter,  though  Kinall  in 
vxlent,  is  situated  so  as  to  involve  tin;  auditory  centre*,  or  any 
portion  of  the  auditory  nen-e.  ihr  hearing  is  likely  to  be  ven* 
(crioofly  afiected.  De^iiei-ative  elianges  in  the  labyrinth,  with 
Una  of  bearing,  an'  suiiii-tinies  (hie  to  embolism  ;  thus,  in  a  case 
rf  mdocarditis,  the  sudden  deafness  winch  gupervenetl  was  found 
•ft#r  death  to  Iw  due  to  embolism  of  tlie  internal  auditoiy  artery. 
Tht  game  process  in  vessels  at  some  distance  Iruni  the  ear  may 
tikrnrise  cause  deafness  ae  a  result  uf  secondary  prnct.'seieg  in  the 
briin.  Aneurism  of  the  Imtiiinr  artery  is  liable  to  cause  deaf- 
ims;  in  some  recorded  caxes  uf  litis  kind,  the  loes  of  funi-tion 
«ai  for  a  time  iutermittent.  Ha?mnrrhajfe  frtim  the  ceivbral 
fMSeU  does  not  fretpiently  produce  disordei-s  of  li^aring;  in  most. 
(jf  thp  cases  in  wliirh  this  symptom  was  present,  either  the  pirns 
Varolii  or  the  cei-clx^lUun  was  the  part  aHecte<l. 

The  frecpieut  c*cun-ence  of  deaftn'^s  in  connection  with  lesions 
nf  certain  part^i  of  tJie  brain  ha^  helpefl  to  indicate  the  spots  in 
arhich  the  m-ouulic  ct^iitres  are  locali^'d.  In  t^rvenil  easi-s  in 
Khich.  atiter  death,  the  left  temporal  convolution  was  found  to  be 
the  aeat  of  various  lesions,  such  jib  emboliiira,  softening,  tuliercle, 
He.,  it  hail  lK*en  noticed  that  the  patients  had  not  1>een  able  to 
onderRTand  what  was  said  to  them,  nlthnu^h  they  evidently  heart! 
the  etkunds  of  the  woi*d8.  It  whm  lhe]*efore  assunird  that  the 
psycho-acoustic  centre  was  placed  in  the  cortex  of  the  left  tem- 
punl  convolurion.  and  that  excitement  of  the  auditory  nen'e  led 
to  the  formation  in  this  parr  t.f  an  acoustic  representation  of 
won!.*.  I}<»struclion  or  removal  r»f  this  wntre  is  followed  by  a 
rvnditiiiu  in  which  sounds  are  henivl,  but  the  sense  of  wunis  is  not 
understood;  rhis  is  termwl  sensory  aphasia  or  word-dnatiiess.  It 
would  therefore  seem  that  the  lirst  left  temporal  convolutinn  is  thei 
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cho-aconstic  centre.     Munk'i)  experimenttt.  however,  ehow  that 
JBL-out  ga»|r1ia  mitst  posse&a  the  same  function,  for.  after  injni)' 
to  the  pvater  part  of  the  ceiiti-e.  the  disorder  of  bearing  subside* 
in  the  t:oui-»p  of  a  few  weeks. 

There  would  appear  to  be  an  analogy  lietween  disonlera  uf 
hearing,  due  tti  central  lesinna,  and  thoae  of  vision.  pio<luL>'d  by  a 
similar  cause;  and  three  fornix  maybe  distin^ishcd.     The  fir^l 
is  Mniple  cortical   deafness ;  the  second  is  psychic*!   deafness,  in 
wliii-h  tilt*  patitMil    U  unable  to  interpret  any  impreissionsi  made 
upon  lu(^  auditory  uen-es ;  he  rlocs  not  understand  wliat  is  ^aid  to 
him,  and  fails  tfi  recognise  any  difference  bt^tween  the  liarkiug  of; 
a  do<;  and  the  rin^ng  of  a  bell,  etc.     In  the  tluni  ffinn,  or  wonl- 
de-afiiedt;,  the  patient  hears  the  words,  and  can  repeat  them.hnl 
cannot  affix  any  Rignificauce  to  them.     He  resembles  one  who  in 
early  youth  ha»«  learned  a  foreijj^n  tongue,  and  at  a  later  period  j 
has  compleTely  forgotten  it.     Tln«  condition  of  woi*d-deafne*»  ift| 
i^aid  to  be  not  infivtpient  in  syphilitic  disease  of  the  brain.  *uch 
as  gtunniata   of   the   cort«x.   and    is    generally    combined    with 
hemijilepia. 

Acute   Hydrocephalus  i^  sometimes  accompaiiipil  by  dpaf- 
ness,  which.  :*luml<l   the  patient  survive,  may  either  subside  of; 
remain  pemiant-nl.     lu  a  small  proportion  of  deaf-nintcs,  the  lu* 
uf  function  is  attributable  to  au  attack  of  hydrocephalus  in  earlj 
childliood.      The  lesMms  produced   by  the  disease  are  stated 
be   intiaininatory  changes   in   tlie  floor  of  the    fourth    ventricleJ 
and    s<.iftening   and   ati-ophy    of  the   auditoiy   nene-nui-lei.      In' 
chnmic     hydvocephalus.     the     nerve     In-comea     atrophied    from 
piressuiie. 

In  curtpg  of  Tumour  of  the  Brain  t*ight  is  far  more  f'recpientfa|J 
uHectefl  than  hearing, and  coiiipl''*^  lU-ufueas  is  comparatively  "U*^! 
More  or  legg  inniftinnent  of  function  is  noticed  in   about  one- 
thirtoenth  of  all  case;*.     LadameV  ittatlsticj"  whow  that  the  hearing 
was  atfected  in  seven  out  of  beventy-*even  cases  of  tumour  of  tlie 
cereWUuni ;    in  three  out  of  fourteen  of  tumour  of  the  middle 
lobe ;  while  in  forty-five  otlier  iustano^.  the  parts  invdved  benig 
the  anterior  IoIk-  (twemy-s*-veu).  the  posterior  lolw  (fourtwu).  an^ 
the  floor  of  the  fourth  ventricle  (four),  there  was  no  disortU'r  ^ 
the   heariug-fuuiTtirtn.     The  affection  of  the  auditory  nerve  wa8 
caused  in  variour*  wavs,  the  principal  changes  being  atrophy  of 
the   trunk    or  nuclei  from  pressmv;   embolism  of  the   internal 
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[iditonr  or  basilar  arteiy ;   extravasation  of  blood  at  the  base 
r  the  briun.  or  in  the  labyrinth. 

The  Hvmptoms  puiuting  to  implication  of  thi*  autlitory  rit-n-e 
ne  deafness  of  various  ilegretw,  subjective  jnenpatiims  and  f^itWi- 
em:  the  dcafneas  is  generally   unilateral,  but   sonietiraea  both 

Sare  affVcted.  Evidences  of  AisK>rcJer  of  vision,  arc  very 
onh*  giiperafWwl  ;  mul  in  some  cases  these  latter  preceOe 
K  deafness. 

Syphilitic  Growths  in  the  Brain  may  involve  tho  aiidi- 
irj'  nerve  with  difurder  of  function  as  a  resnlt.  Tn  a  ease  o( 
us  kind,  reconUil  by  Wernicke  and  Fried! and er,*  a  letfion 
dated  in  the  temporal  lobe  on  both  aides.  The  patient,  a 
Oman  aged  forty-thif-<:*.  had  sufTereil  from  epilepsy  h\  her  youth, 
id  abuut  a  year  before  her  death,  the  atiiicks.  returnt'd.  and  were 
kcomjmnied  by  deafness,  to  which  aphai^ia  and  right-sided  hemi- 
egia  were  afterwards  superai'Ided.  She  was  under  treatment  for 
me  weeks,  with  the  i-esuit  that  the  speech  was  somewhat  im- 
oved  M'hen  she  was  diticharged  from  the  IioiipitAl.  A  month  later 
e  returned  with  lier  left  omi  decidedly  paretic,  bnt  restoration 

power  in  the  vi^ht  ann.  There  Wfis  no  further  improvement 
the  speech,  and  the  deafnesa  on  bulh  sides  was  complete.  She 
fd  a  few  days  afterwards  with  s^vmptoms  of  leukn?niia.  l*ost- 
>rtem  examination  ■^Imwed  ifiunmatuiis  sofTeninj;  in  bnth  tem- 
ral  lobes  and  leainus  indicative  (if  fvpliilis  in  many  other 
^ns.  In  the  left  temporal  lobe,  the  whole  of  tlie  firt«t  and 
.-ond  convolutions  and  a  portion  adjoining  were  occupied  by  the 
poeit.  In  the  right  temporal  lobe,  the  sniM^rior  and  piwterior 
rtiona  were  involvtnl.  while  anteriorly  the  deposit  extended 
Host  to  the  parietal  lobe, 

DiBOi'ders  of  tlie  spinal  cord  are  sometimes  attended  by  dis- 
iera  of  hearing.  Thns  in  locomotor  ataxy,  noises  iu  the  ears, 
kfbe«0,  and  auditory  hal  loci  nations  are  not  ver)'  lufrequent. 
3dIneB8  is  much  mure  ronimnn.  and  may  be  attributable  to 
ions  of  the  nervi-librcM  supplying  the  semi-circular  canals. 
rttphy  of  the  audit(»ry  nerve  has  also  been  discovered  in 
^eral  cases  of  atAxy. 

It  now  remains  to  consider  the  aural  complications  which  more 

less  fmjuently  attend  certain  general  disorders,  for  the  moat 
ebrile   in  character.     Chief   among  these  are  diphtheria, 

•  Citeil  by  Graber,  Op.  cit„  p  fiifl. 
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Rcarlet  ffver.  measlL>$,  munipi<,  and  iutliienKa.     Aural  diseases  are 
also  not  infrequently  due  tu  t.ulieirulosis  aucI  sj-philia. 

CROUPOUS  A^■p  mpiiTiiKniTrf:  ixflammation  of  tiie 

MIDDLE  EAB. 

Both  these  forms  of  inflannnation  occur  in  the  middle  ear: 
the  dijihtheritic  forin  is  rarely  Jtti  independent  affection.  It  soui^ 
tinifd  happens  that  when  cliphlltcria  attacks  tho  throat  and  causes 
death,  the  Enntachian  tubes  and  t\Tnpanic  cavities  are  found  to 
Iw  occupied  liy  stnivtioiin  and  nienibranoiis  fonnationa.  which 
lattt-r  belong  rather  to  croup  than  tii  the  original  aflertion. 
inasmnch  as  they  affect  the  surface  only,  and  can  be  more  or  leak 
easily  detach*-(L  Cnnipcnis  depOfsits  sometimes  acoorapanj'  chronic 
middle-car  suppuration  and  pcHuratiuu  of  the  mumbrane ;  they 
take  the  form  of  greyisli -white  patches,  and  are  presumably  dup 
to  infection  from  wilhout. 

During  the  last  few  veal's,  evidence  in  i^onu>  cases  has  lieen 
obtained  of  imsitive  diphtherial  invasion  of  the  t>-mpannm  by  the 
special  bacillus,  discoveivd  by  Klebs  and  L^iffler.  The  patients 
were  children  who  had  succumbed  to  phar^'ugeal  diphtheria,  aod 
whose  tympanic  cavities  were  hlled  with  secretion.  Cases  nf 
diphtliei-in  of  the  tym|>auuni,  associated  with  a  similar  affection 
I  if  the  pharynx.  Iiavi^  l)eeu  recoiiled  by  Wendt.*  Kopper.t  Loriug^J 
Slocijuart.^  and  H^l■^^oh.ti  ]ii  one  of  Dr.  Ilii-sch's  cases,  that  uf  ■ 
child  twenty-one  months  old,  who  h.id  died  from  diphtheria  of  th 
pharj'nx  and  larynx,  the  mucous  membrane  of  the  tympanum  wa* 
gi-eatly  thickened,  almost  oblitemting  the  entire  cavity,  and  was 
coi'ered  with  a  tenacious  membrnnnns  deposit.  This  exudatitm  wtw 
found,  under  the  microscoiH\  to  consist  of  a  6brinous  network,  with 
many  red  and  white  b1oi>dH?orpuscle6  and  other  cellular  elements. 
After  the  use  of  Weigert's  method  for  staining,  vast  ininiliers  t 
micrococci  were  di^overable.  It  is  worthy  of  note  that  in  this,  i 
in  similar  ca*'s.  very  slight  evidences  of  inflammation  were  found 
in  the  KuEttachian  tube,  tts  rompai-e<1  with  the  pronouncetl  alfeetiou 

•  WimTMr's  Arrhir/.  flW/*..  *oI.  xl  p.  ?S7. 

+  Arrhr/nr  Ohrnkfilk.,  toI.  xL 

J  /frW..  va\.  xriit.  p.  102. 

I  Ibiii.,  vol.  xtil.  p.  4h. 

t  A  rrkirrn  j/  Ofvkff    <oJ.  xix.  p.  ^i. 
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of  the  phaiynx  and  tympanum,  and  it  seemed  probable  that  the 
iDorfaific  agents  reached  the  tympanic  cavity  by  way  of  the  blood- 
r««AfU  or  Ix'inpli-i'hannels.  and  not  through  the  tubf.  Two  rases 
of  diphtlteria  vf  the  tympanic  cavity  withuut  uiai'kt'd  imj^lieation 
of  the  EuatAchian  tubes  have  been  recorded  by  Burckhardt- 
Merian.* 

There  in  no  doubt  as  lo  the  important  part  played  by  micro- 
orgBDismf)  in  the  causation  of  tliis  disease,  tiiuugh  inoculations 
bwre  failed  to  prove  with  certainty  that  diphtheria  is  due  to  the 
pre«rni*e  of  any  one  or^'-nnism.  In  three  fatal  cases  of  diphtheria, 
w  which  the  middle  ear  was  inxaded.  Dr.  Moosf  was  unable  to 
&ot>ver  any  micro-organisms  in  the  diseased  parts ;  but  in  aix 
oiher  cai>eii  micrococci  and  sti"ept<icocci  were  tbuud  in  abundance. 
lUny  uf  the  histological  observations  of  croupous  or  diphtheritic 
inflamnuition  of  the  middle  e^r  were  made  in  cases  of  naso- 
pharj-ngt^a!  diphtheria  which  had  spread  tlirnugh  the  Kust-achian 
tabes.  The  N'ienna  speciatiBts  maintain  that  primary  pharyngeal 
diphtheria  1^  not.  very  often  accompanied  by  a  similar  affection  of 
the  ear ;  but  that  if  the  pharyngeal  disease  he  associated  with 
Karl&tiiia.  croupontf  inflammation  of  the  middle  ear  is  very  liable 
lo  oocnr.  In  Dr,  Muos's  opinion.J  all  we  can  say  is  that  the 
primary'  phaiyngeal  liiphtlieria  la  more  rarely  complicated  with 
diseaM^4  of  the  middle  ear  than  scarlatinal  diphtheria.  In  many 
of  the  recorded  casej*.  it  is  inijjris^ible  t-o  state  definitely  whether 
1i»  changes  should  l)e  described  as  croupous  {i.e.,  superficial 
Sbrindusj  or  diphtboritic  (S.   Uii-sch). 

In  severe  ca^»s  of  diphtheria  of  the  middle  ear  the  destructive 
diwigt^  are  apt  to  be  ver\-  considerable.  Thus  the  greater  part 
or  the  whole  of  the  meinbrana  tympaiii  may  be  destroyed ;  t!ie 
iHftiole.4  and  or<9eou6  wall.*  may  be  the  seats  of  extensive  caries 
w  uecroffifi :  the  carotid  and  facial  canals  may  be  opened  or  broken 
op;  and  the  mischief  may  spread  ti:>  the  labyrinth  and  to  the 
jugnlar  fiwaa.  The  process  has  been  kno\m  to  extend  to  the 
BXCenial  meatus  and  the  auricle.  Dr.  I}e/.old§  has  collecti^d  the 
of  185  cases  nf  aural  disease  associated  mth  scarlatina. 
these  there  were  thirty  in  which   the  tynipontc  ir.em- 


•  Saiuml.  Klin,   yortraye.  p.  182. 
f  Arriireg  (/  Otology,  vol.  xiL  p.  2ft4  ;  vol.  xx.  p^  B7. 
-  X  /*'■''-.  vol.  XK.  p.  63. 
S  Anhtrfur  {fhrtuhi^lkutuUi,  vol   xxi, 
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braue  was  entirely  destroyed  and  one  or  more  ossicles  lo^t ; 
fifty-nine,  there  was  deairuction  of  at  least  two-thinis  of  t 
memhmne. 

8ymptoina.->Diphtheritic  intlainmatiun  of  the  tympanum  gen 
ally  affticU  both  sides  at  the  same  time  and  extends  to  the  ca\~m.^ 
from  the  throat.     Tlie  first  symptoma  are  more  or  leax  wvere  pixi 
and  hiyh  fever.     Dt-afnesa  is  likewise  present;  but  Ihu  patic^i^ 
Boon  becomes  dull  and  apathetic,  and  tlie  ftUite  of  partial  Qncon- 
8cio«Bne?a  is  interrupted  only  by  short  periods  of  restlee«netss  anif 
ejccitement.     If  it  be  po:asible  to  examine  the  ear,  the  tyni{ia»tc 
membrane  is  found  to  be  of  a  dtisky  blui»h-red  colour  and  much 
swollen,    o  that  nut  even  the  short  procesii  of  the  malleus  caii  be 
distinguished.     This  condition  of  the  membrane  prolmbly  explains 
the  frequent  absence   of  perforation.      On  the  other  hand,  fJic 
fltrncturea  within  the  tympanum   rapidly  become   disorguiiftd ; 
the  ossicles   and   the   structures   connectinff   them   fofretlier  ire 
rapi<lly  involved.     In  diphtheria  associat^nl  with  bcai'Iatina,  tbf 
tympanic   membrane  soon  gives  way,  and   is  often    completely 
destroywl ;  the  k^ecretinn,  at  fiivt  scanty*  and  sero-pundent,hecftme^ 
copiouii  and  thicker,  and  contains  epithelial  shreds   and  purtioDi' 
of  diphtheritic  membrane.     Facial  paralysis  is  not  uucommou,  uwl 
may  affect  botli  sides  ;  it  is  generally  due  to  deetniction  of  the 
walls  of  the  oquetluct  of  Fallopius.     The  proc«fg  is  very  apt  fci 
extend  to  the  labmnth,  with  total  deafne:^^  qa  a  result   of  th« 
destruiTf  ion  nf  the  nervous  tissue.     A  similar  condition  more  often 
follows  the  disintegration  of  the  sonnd-oon ducting  apparatus ;  and 
young  subjects,   if  life  be  preserved,  are  verj'^  liable  to  become 
deaf-miites.     Extension  to  the  external  meatus  has  been  already 
referred    to.     T\w    auricular,   submaxillaiy,  and  cervical    gland« 
are  always  more  or  less  swollen. 

In  non-fatal  cases,  the  suppuration  and  puralent  discharge 
may  continue  for  several  montlis.  Even  if  the  secretion  should 
cease,  the  perforation  in  the  tympanic  membrane  verj-  rnndy  lieok. 
Cranl&l  GoropHcatiuna — e.^.,  meningitis,  cerebral  abscess,  and 
thrombosis  of  the  sinuses — may  set  in  during  the  suppurativa 
stage,  and  end  rapidly  in  death. 

Pn^osia. — This  is  always  bad,  for  even  in  comparatively  mild 
cases,  more  or  less  sti-uctural  damage  is  certain  to  remain  in  the 
tj-mpanum.  The  prospect  is  wurse  ui  all  resjwTts  among  children; 
the  risk  of  denf-mutism  has  been  already  allmlcd  to,  and  if  this 


ftvoided  tlie  daugers  attendant  upon  chnmic  auppuratinn  are 
h-l-n-ap  present.      The  treatment  will  bo  subsequently  described. 


urrns  meulv  due  to  soaiilatixa. 

Very  severe  foiins  of  acute  middle-ear  intlnmuiatiou  are  not 

frequently  developed  in  the  course  of  scarlatina ;  statietica  bHow 

■l^iat  about  5  per  cent,  of  all  diseases  of  the  ear  owe  their  origin 

the  latter  complaint.     Tlie  fi-equency  of  the  complication  Ih  du« 

"t.^^  the  association  uf  pharyngeal  diphtheria  with  the  licarlatiua,  the 

*iiphtlieritic  process  extending  along  the  Eustachian  tube  to  the 

'^^mpanum.     On   the  other   hand,   scarlatina   running    itd    course 

"*vithont  any  trace  of  diphtheria  iu  the  throat  may  be  oompUoated 

K»y  uevere  purulent  inflammation  of  the  middle  ear. 
The  frequency  with  which  ear-alTcctions  occur  during  acarla- 
iua  variee  in  ditfereut  epidemics.  In  two  small  outbreaks  recorded 
t>y  Burckhardt-ilprian.*  there  were  thirteen  cases  of  middle-ear 
Kiisease  amon^  fifty-one.  patientjt.  The  aural  symptoms  are  usually 
clevelope<i  when  the  throat  aSectiou  is  at  its  worst ;  but  in  some 
patieuts,  they  do  not  set  in  until  the  desquamative  st-age  hoe  been 
reached.  They  consist  of  violent  pain  in  the  oars,  increase  of 
t<;mperatufe  ("which  may  rise  as  high  as  lOi'),  deafness,  and 
ewelling  of  the  auricular,  suhmaxillaiy,  and  cervical  glands.  The 
n>agtoid  process  is  woTiietimes  painful  and  tender  on  pennission. 
la  children  delirium  and  convulsions  ans  very  apt  to  occur. 
Rapid  and  extensive  destruction  of  the  utembrana  tympani  is  the 
characteristic  feature  of  middle-ear  inflammation  fNiniplicnting 
scarlatina.  When  the  affection  occury  in  the  desquamative  stage, 
ite  onset  is  accompanied  by  distinct  elevation  of  temperature, 
sometimes  preceded  by  rigors.  The  fever  cnmes  on  in  the  even- 
ing, and  remits  during  the  moniing;  the  pain  is  apt  to  extend 
to  the  face,  along  the  second  and  tbiitl  divisions  of  the  fifth  pair. 
After  pej^"oration  haa  t^ken  place,  the  fever  and  the  local  aymptonis 
usually  subside;  on  examining  the  ear,  shre<ls  of  iliphliieritic 
membrane  can  sometimes  be  detectwl  in  the  deep  port  of  the 
mdatUB,  and  htemorrhage  is  apt  to  occur  when  attempts  are  made 
to  remove  them.  The  discharge  is  at  firet  sliglit ;  but  it  soon 
becomes  copious,  dark -<;olou red,  and   oflensive.     The  perforation 

*  Uahtr  Jen  ScharUtch  in  seiHm  Btsisituitgta  mm.  Oeh6rorgaa,  Votkmaoa'i 
"SsoMBUmg,"  Ko.  183. 
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it)  always  lar^t> ;  Humetimoi!  the  membrane  is  wholly  destroyed, 
and  after  sepamtioix  of  the  elireds,  the  iuner  wall  of  the  t,\'iiipanuni 
and  pfirtionft  of  tlit*  ossicles  come  into  vi*^w.  Montl)i>  may  elnjw"** 
b4?forf;  Ihf  diiu;hargi^  oeodeii;  granulatiutui  art*  apt  tu  fonu  in  litp 
tympanum,  on  tin-  ivmains  of  the  membrane,  and  even  in  the 
t^xternal  meatus. 

Senting  impairment  of  lieorin^  is  the  almost  invariable  result 
of  this  form  of  niiddleH^ar  suppuration.  In  eighty-fivt'  caties, 
observed  by  Biirckhardi-Merian,  eighteen  were  totally  deaf  on  one 
or  botli  sides,  while  three  otlieru  became  deaf-miite!*.  SlatiHtk-s 
collected  fivim  various  institutions  show  that  lu  per  cent,  of  all 
caset*  4)f  deaf-mnti?m  originate  in  scarlet  fever.  The  loss  of 
hearing-jxiwer  i^  not  always  due  to  suppurative  proceHjies  in  the 
middle  ear ;  it  may  al*)  Ik*  caused  by  adhesions  and  itidurations 
of  the  fenetftral  gtrncturee.  and  by  lesions  of  the  auditory  nferrc. 
The  risk  ttf  extension  to  the  cranial  contents  is  another  elcmcTit 
of  danger.  Such  complications  a«  meningitis,  cerebral  abgi-ewe, 
])hlebitis  of  the  sinus,  and  facia!  paralysis,  ate  not  lufreqaent 
reaulfp  of  niidrlle-ear  inflammation  due  to  scArlatina. 

Treatment  of  Middle-ear  Inflammation  cansed  by  Diphtheria  or 
Scarlatina. — The  c*_'niplaint  is  of  a  very  Berious  chanw-'ter.  and 
i-equires  very  careful  treatment.  WTien  the  throat  is  the  seat  of 
diphtheritic  patches,  the  .ipplicntion  to  the  di>*eaf»pd  spots  of  a 
10  per  cent,  alcoholic  solution  of  salicjHc  acid  is  the  treatment 
which  Burcklmrdt-Mci-iau  fotmd  to  be  the  most  efficacioiw.  The 
appliration  is  made  by  means  of  a  cnttnn-wool  holder,  the  little 
ball  of  cotton  being  thoroughly  saturated  with  the  solution.  A 
suitably  curved  holder  is  used  to  apply  the  same  remedy  to  tlie 
naao-pharynx  and  posterior  naves,  the  object  being  to  prevent  the 
extension  of  the  pnKvss  to  the  Eustachian  tubes,  and  to  dlsinferl 
the  parts  as  liar  as  possible. 

In  adults  suffering  ftvim  pljaryngeal  diphtheria,  an  antiseptic 
lotion  i^hould  always  be  ap))lied  through  the  nostrils  by  means  of 
n  spray-producer  (»ee  page  249.  and  also  not*  on  pogt^  250  the 
objection  to  the  employment  of  a  donche).  It  is  ab6olnt«lr 
neressary  whenever  ccnrlatina  is  on^oiupanieil  by  swelling  and 
ubetruetion  to  respiration  in  the  nasal  passagi-s,  and  by  symptoms 
of  nasal  catarrh.  The  object  of  the  lotion  is  to  cleanse  and 
disinfect  the  no&c  and  naBo-pharyux ;  a  syringe  is  sometimes 
employed  for  the  same  pnrjxtse,  but   if  any  amount  of  force  be 
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meA.  Uie  fluid  injected  ie  opt  tu  be  driven  into  tiic  Eustachian 
tubes. 

The  spray-pn»ducfr  should  Ik-  uswl  sfverai  tiuica  daily.  ItK 
fre<|uency  being  deterniiiu'd  by  the  severity  of  the  case.  At  the 
maw  time  thti  Uiroat  should  be  frequently  painted  wiib  an 
utj^pttc  lotion.  The  following;  fomiula  i^  suitable :- — IJ  Ac. 
SulphuiYM.  ."vj.,  Ac.  Carbolic.  7,6^.,  Aq.  Destil.  ad  5'U-     ^1^- 

A&  a  matter  of  courtw  the  Bpmy-producer  cannot  always  be 
u»rt)  fur  young  cliildren^  and  \'ot  hucIi  jjaticnts  an  attftinjit  niUHt 
Ite  made  to  apply  an  antiseptic  solutiou  to  the  uaso-pliaryiix 
and  anterior  iiaree  by  means  of  a  cotton-wool  holder.  In  treat- 
ing infant:-,  sulphur,  in  tiie  fonn  uf  ii  line  powfler.  may  be  ap])lied 
Id  the  nwe  and  naso-phary:ix  by  means  of  an  iiibufflat^jr. 

lu  additimi  lu  applying  lora.1  remedies  to  the  mouth  and  naso- 
phar}'iix.  bags  of  ice,  of  a  i^uitable  furtu,  t^lumld  be  kept  iu  contact 
with  the  anterior  part  of  the  tluviat,  from  one  mai>toid  region  to 
thv  uther.  Great  relief  is  often  soon  e.\pi'ricnfed,  and  doubtlestt 
Twaltfi  from  the  diminution  of  the  congestion  in  the  na.so-phar>-nx, 
and  a  (rorre!<poudii]g  inllueuc:e  upt>u  tlu*  mucous  membrane"!"  Ihe 
^mpanum.  At  lirst,  continuous  application  of  the  ice  is  desiraiiJe  ; 
bat  afterwRttld,  when  the  fever  showi*  morning  remissions,  the  ice 
should  be  resen-eri  lor  exacerbation**,  and  withdrawn  when  thcB^ 
•ft-  at  on  end.  Jl-c  may  be  freely  given  to  the  patiuut  to  suck ;  it 
will  aid  in  relieving  the  throat-symptoms. 

If,  in  apit*  of  ti-catraent,  the  ear  has  become  geriousily  afTertei!, 
and  on  examination  it  it*  found  that  the  nu'nibranc  luis  been 
dt-»tniyed.  and  the  meatus  is  tilled  with  diphtheritic  shredi^, 
Bnrckhardt-MorianV  practice  was  to  remove  a>t  much  as  pc  asible 
■«if  the  latter  by  the  aid  of  a  polypiii'-siiaiv  or  cnretle,  and  then  to 
apply  a  10  per  cent,  (solution  uf  salicylic  acid,  or  the  same  remedy 
in  vpry  fine  powder.  These  applications  are  apt  io  cause  pain ; 
but  in  the  course  of  a  Meek  tJie  diphtheritic  pi-ocess  will  cease, 
«ud  the  part8  will  speedily  assume  a  healthy  appearance.  CloRure 
cf  a  perforation  ih  a  not  infivquent  ivhuU  of  this  treatment, 
properly  carried  out.  In  cases  in  which  the  diphtheritic  mem- 
brane is  already  in  pi-ocess  of  detachmeut.  and  suppuration  is 
profuse,  boric  acid  (1  to  2  teaspoonfuls  to  half  a  pint)  should  be 
0!!e<I.  as  an  injection,  three  times  daily.  Another  and  a  more 
p<jwcrfid  remetly  in  these  losoa  i?  carbolic  acid,  a  drachm  of 
which   may   be  mi.xed    with    ten    ounces  of  water.     Other  anti- 
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aeptic   remedies,    advocated   by  some    authonlies.   are   resinTiti. 
(2  per  43ent,  sohition) ;  ozonic  ether  and  papain  ba  a  pignient  olfl 
g]>ray  (3 — 10  per  cent.).     .Sevprnl  Gemian  ftiitliorities  reroniinend 
the  solution  of  acctAto  of  nluniiniuiu  of  the  Geriiiau  l^hanuocopa-ii 
{2§  per  cent,  -tt-itli  water).     Aj«  a  matter  of  conrse.  coiistitutiom 
treatment  mnat  }te  adopted  throupliout  tlie  prnjirpga  of  the  w 
Tlie  treatment  should  be  cotitiniied  until  i^uppui'ation  has  entirely^ 
ceased;  it  is  only  by  coTistanr  attention  tliat  the  risk  of  iM.<riou5 
complications  c^in  be  averted.     It  must  never  be  forpott«n  that 
otorilioca  due   to   scarlatina  is  a  very  daajfri-oiw  complaint,  by^ 
reason  of  the  (wnseqnenres  only  Uk:>  likely  to  follow.  ^| 

After  suppuration  lias  eenaed,  the  ear  must-  be  protected  from 
injuriuus  intfueiici'S  of  all  kinds,  and  espetnally  fnim  draug^hts  of 
cold  air,  nioistnn*,  and  dust.  'Hi.*  Hanger  i>^  a.  relapse  Is.  of  course, 
greater  in  cases  uf  permanent  perforation ;  such  patients  should 
alwavK  ki*H]i  a  pli'g  "f  absnrh<»iit  (Witton-wiMil  in  the  meatus,  and 
when  washing  the  part  shouhl  be  careful  not  to  allow  any  water: 
to  reach  the  tA'mpannni.  Shonid  any  discharj^  reappear,  recoui 
must  b(»  at  once  had  to  the  iusufflation  uf  powdered  boric  acid^ 
and  if  this  shonid  fail,  reetitied  spirit,  at  Hrst  more  or  less  diluted^! 
should  l)e  instilled  into  the  meatus  evenr"  second  or  third  davJ 
This  last  remedy  in  especially  indicated  when  there  is  a  tenden( 
to  moist  desfpianmtion. 


niSEASES  OF  TIIK  EAR   OCC*i:iU«Nti    urKlXU  THE  0UUBSE<1 

OF  ilEAShES. 


•Bee 

Ic.' 


Kecent  observations  have   proved  that  the  ear  is  more  ofk«: 
ai&ctt><1  in  cases  of  measles  thmi  had  generally  been  supposed. 
«vald  n|i|tear  that  all  forum  of  the  diseaae,  whether  mild  ur  ae^'e: 
liable  to  be  accompanied  by  aural  complications  which  ntal 
r   at    any   stajje   and  may   affect  any  part  of  the   organ 
Wvxiug. 

'  I*  show  that  the  aural  complications  occur  in   alK> 
4  i  of  all  eases  of  meaflle.s ;   but  tliei-e  are  great   \ari 

during  different  epidemics.     Among  forty  cases  of  measl 
\  by  ivm plications,  Tobeitz*  found  disease  of  the  ears 
IMtfient.'!,  and  in  nineteen  among  twenty-two  fatal  caees. 

Arekir/.  XiiuUrAeilktmU,  voL  tIU.  p,  3S1. 
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The  8i.-niptoint*  wvurriiig  in  the  cars  atv  fur  the  most  pftrt  ob 
fellows: — 

At  the  begiiuiiiif^  of,  or  during  the  tlesqiiamation  atAjfe,  the 

patients,    nsually   t'hildrt*n,   coniplnin   ol"  a    smlJiMi   ami   vioknit 

|>i-ii-kiny  aiifl  decp-wated  pain  in  the  ear,  generally  on  one  side. 

'I*h«'re  may  be  tio  fwbrilt-  symptoma.  but  in  some  cases  there  are 

*ij?ns  t>f  Thi-oat-caran'h.     On  examination,  the  tyinpanitr  ineuibmne 

&ppeart!  either  itMldish-j^vy  and  i^hining,  or  llatteued  or  perhaps 

bulged  out.  dull.  pale.  greyish-red»  or  decidedly  reddish,   nnlesa 

exudation  has  taken  place  into  its  stnictnre:  the  rtidiatiug-  vessels 

are  branehed  and  injected.     The  general  appearances  are  those  of 

tubal  and  tympanic  eatarrli,  and  acute  catarrhal  inflammation  of 

the  middle  ear.     The  funrtion  of  the  part  is  but  little  affected. 

Under  (<uitable  treatment   willi  gargles  and  inhalations,  the  pro- 

oess  often  comes  to  a  standstill,  without  the  fonnation  of  secrefcion. 

Sneezing  ithould  be  avoided  as  ninch  as  possible.     In  some  cases, 

there  i?  a  decided  tendency  to  relapses,  during  which  symptomH  nf 

a  mure  acute  type  ar»^  prone  to  set  in.     A'ery  severe  pain  in  then 

experienced ;  the  tympanic  membrane   is  covered   with   swollen, 

whitish    shreds   of  epithelium,  and.    when  %n?ib]e.  i*  seen  to  be 

dull  H'd   or  gi-eyish  in  colour.     Febrile  syniptoms  are  nmre  or 

less  prominent,  and  the  hearing-ijower  is  decidedly  lessened. 

Perforation  of  the  membrane  occurs  on  the  thinl  or  fourth 
day,  when  the  ]>ain  UHually  subitiden.  In  a  ttniall  jiropoilion  of 
cases,  less  frequently  than  in  scarlatina,  the  aural  tx)ni plication 
is  unattended  by  auy  marked  symptoms. 

The  opening  is  generally  situated  in  the  anterior  inferior 
quwlraiit  of  the  membrane,  and  is  often  indicated  by  a  pulnating 
reflection  of  light  over  a  small  ai-ea.  If  the  somewhat  abuudaut 
secretion  be  removed  with  cotton-wool,  a  minut*  0|>ening.  perhaps 
as  large  as  a  pin's  head,  appttars  na  a  black  spot.  In  most  cases 
the  aperture  does  not  increase  in  size,  but  oceasioually  rapid 
destruction  takes  plare  in  the  membrane,  and  Bometimea  a  second 
or  even  a  thinl  peiioration,  with  a  similar  tendency  to  increase  in 
»u»,  is  speedily  developed.  In  exceptional  cases,  the  membrane 
is  alnms^t  entirely  destrt'yed ;  but  in  the  majority  the  progress  is 
Ihvoui-able,  and  cicatrisation  takes  place  in  frcmi  two  to  five  weeks. 
The  development  and  ctmrse  of  the  aural  disease  pi-eeent 
occasional  vanationa.  Sometimes  the  local  affection  precedes  the 
ontbreak  of  the  general    disorder,   and  tends  to   make  the  real 
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jmtuiv  of  Lhu  raee  Hnmewhat  uhscuftt.  It'  there  be  no  prm'iuusly 
existing  rhroat-complicatioii,  tlie  aural  disease  miist  be  rej^ardt-d  as 
(Uip  to  (hf  general  infect  itm.  ftnd  analujrdui*  U)  th<iM^  eviflentt*  (vt 
diuurdur  (il*  llie  reapii-alury  ami  intestinal  tiiu-ta  which  iiflwi 
precede  the  cntAiieous  maiufestAtJone.  In  another,  but  Iraa 
mtnierous  class  of  eaeefi,  the  eoiHilTection  comes  on  when  the 
eruption  is  at  its  heiglit. 

As  in  cases  due  to  other  causes,  local  complications  ai'e  occa- 
sionally Riipernddefl.  Thus,  the  inriainmotoiT,"  process  may  sprfsd 
to  the  inastoid  cells  an<J  to  the  periosteum.  Tlie  antrum  is  som^ 
times  filled  with  pus.  and  acute  caries,  with  or  without  necro«iSf 
may  affect  the  walls  of  the  tym|>anic  cavity,  the  oBsicles.  an<i  parta 
of  tlie  ma:>toid  portitm.  and  cause  rajiid  dcptruclion.  Symptoms 
of  meningeal  irritation  and  epidural  al>i$cesscs  are  occasional 
results.  Tlie  osaeons  lesions  are  for  the  most  part  of  a  secondary 
character;  they  are  most  liable  to  occur  when  the  perforation  ie 
tsinall  and  unfavonra))ly  j^ituated  for  the  etwajw  of  disclwrge. 
'Hieir  advent  is  likewise  favoured  by  the  presHUCe  uf  cou^titulioual 
disorders — e.g.,  scmfnla  and  tnliercnlosis. 

Chi-ouic  suj)purative  disvmler  may  follow  an  acnte  stage,  and 
be  attended  by  the  complications  already  discussed.  The  develop- 
ment ipf  polypoui*  growths  is  nut  infreijueut. 

Cioupuus  and  dcj-qu amative  processes  may  occur  in  the  ear 
daring  the  course  of  measles.  The  general  symptoms  arv  then 
alwa>^  serious,  and  one  or  both  external  auditory  canals  are  filled 
Tip  with  tough  white  rapmbranc.  which  can  be  more  easily 
detnc]ie<l  than  that  uf  diphthfriii,  antl  soon  re-appears.  In  such 
cases  the  discovery  of  a  small  perforation  may  prove  very 
difficult. 

Mention  must:  be  made  of  those  cases  in  which  the  reenltft  of 
measles  aiv  confined  to  the  auricle  oud  meatus,  and  take  the  form 
either  of  circumscrihed  or  of  diflfnRed  inflauimation.  ITicsc  are 
mostly  seen  when  the  eniption  is  very  marked,  and  papules  an* 
somewhat  pi-omineut.  The  latter  form  largish,  blni(jh-re<l 
elevations  in  the  meatus,  and  if  they  become  confluent  may 
cause  a  severe  sensation  of  tension,  which  passes  off  as  de^ua- 
matiun  set«  in.  Gangrene  of  the  auricle  has  Iwen  obsenvd  in  two 
coses  of  this  kind. 

Ix)caIi.satiou  of  tlie  morbid  pi-ocess  in  the  labyrintli  occurs  in 
another  series  of  cases.     This  complication  U  of  serious  import : 
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the  tympanum  may  be  xt*iy  slightly  affertt>cl.  transient  hjiJeraamia 
of  the  oienibrnne  may  Iw  all  that  is  notiewl.  ITiere  Is,  however, 
more  or  less  pain.  marUefi  disorder  of  equilibrinni.  and  very 
troQbletu»ne  tinnilUfi.  AOer  these  nyniptonia  liave  hu^tfd  for  a 
few  days  or  e\'en  hours,  heaiiiig-power  is  found  to  be  much 
impaired  on  one  or  both  sidea,  or  even  altogether  lost.  So 
aerions  a  complieation  seldom  <M>airg  in  cases  of  measles ;  the 
prognoais  is  extremely  iinfavciurable.  Among^  147  eaeea  of  deat- 
mutism  examined  by  Dr.  Koosa,*  iu  seven  instances  measles  was 
aengiied  as  the  cause. 

The  pathologj'  of  these  rases  has  been  rarefnlly  studied  by 
Dr.  S.  Sloofe.t  t'f  Heidelberg,  who  discovered  various  histological 
changes  in  the  lftl>yrintb.  Iu  one  class,  these  were  due  To  a 
purely  meehanieal  condition — e.rj.,  coagidatiun  of  Ij-mph,  aggnv 
gition  of  lympliuid  celts,  either  isolated  or  in  numerous  groups 
occupying  ihe  semi-oircular  ranala  and  ainpuUee.  the  inner  cavities 
of  the  utriculus  and  saccidvis,  the  vestibide,  etc.  Tortiiositj-  and 
■engorgement  of  the  blofid-ve&sels  in  the  petrous  bone  weiT  other 
knBk|d^tiangeB.  and  this  "  globular  stasis  "  resulted  in  a  general 
^fli^DDWa  which  extended  thrtjugb  the  entire  labyrinth.  The 
stapedius  muscle  was  in  a  state  of  paitial  degeneration.  The 
coagulatltm  of  lymph  and  the  otber  changes  were  connected  with 
the  presence  of  micio^iganisms,  in  the  fonns  of  monococci, 
£plococci,  and  tetrarocci. 

Tlie  following  statements  eeem  justifiable  with  regard  to  the 
(■rigiu  of  eftr-foinplicatioris  in  connection  with  measles: — 

Tile  middle-ear  inllamuiatiun  may  be  the  result  of  exanthe- 
matous  emptiou,  or  may  be  pi-odnced  by  irritants  brought  thither 
by  the  current  uf  b!oo<l.  In  another  series  of  eases,  the  aural 
disease  is  pi-opagaled  from  the  nose  or  naso-pharyux. 

Assuming  tiiat  the  changes  in  the  labyrinth  are  due  to  micro- 
organisms*, it  may  Ik*  supposed  that  ihe  necrosis  of  tissue  is  eilher 
the  indirect  or  the  direct  i-esult  of  iheii-  pit-sence.  They  cause 
fatty  degeneration  of  the  endothelium  of  the  vessels  and  cons^ 
qoent  thrombctsis.  which,  in  its  turn,  le.idn  to  grave  disorder  of 
nutrition,  oud  even  death  of  the  aiTected  part.  'Ilie  microbes 
likewise  directly  desti-oy  the  tissues  which  they  invaile,  and  thig 

'  vlrcAnw*  4^  Otoltfigt  vol.  liii.  p.  70,  nod  Treatite  vn  lUseoMJi  //  the  £ar, 
7th  Edit.  p.  707. 

t  Itid.,  vol.  xviii.  Jr.  49. 
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ore  not  infrpqiiently  confiufHl  to  one  ear,  aud  tiie  right  is  more 
prone  to  sufTer  than  the  left.  The  ttame  diiference  is  observed  in 
the  case  of  the  icittideft. 

On  examiiiatujii,  the  lympanic  membrane  and  cavity  are  found 
normal ;  but  there  is  absohite  deafness  for  sounds  and  notes  of  all 
kinds.  Boue-conductioii  also  in  t-tttally  lo«t..  The  deafness  is 
often  permanent,  thoiigli  the  other  sympUinis  may  gradually 
disappear.  Oeat-mutism  is  sometimes,  though  rarely,  attribntable 
to  mumps.  Among  147  t-asefi,  two  were  aaid  to  have  been  c:ansed 
by  the  latter  affection  (Huosa). 

Hej'idi'ii  this  purely  nervous  lesion,  exudative  and  suppurative 
mid(lle<ear  dlsordera  may  occur  during  the  course  nf  mumps.  In 
these  nis*^,  the  infectious  material  may  be  supposed  to  travul  from 
the  gland  to  the  mouth,  and  tieuce  through  the  Eustachian  tube 
to  the  ear,  where  it  gives  rise  to  acuta  infiammatiim.  Tlie  laW- 
rinth  is  seldoni  aftectt^d. 

According  to  (tiuher,*  the  inHamniatiou  may  take  another 
course,  and  reach  the  ear  through  the  Glaserian  fi8«ure ;  in  tfaost 
rare  cases  in  which  abscess  fonns  in  the  glaml  the  maitw  may.  rf 
course,  pasa  direct  into  the  ear. 

The  aural  complications  iu  tiiese  latter  cases  are  nstly 
explained :  but  the  case  is  different  with  rt^gard  to  the  pnrely 
lahvnntlune  disonlei-a  ctmnected  with  mumpi^,  and  at  least  two 
difftirent  views  are  held  as  t»o  their  origination.  The  tirat  regards 
the  iiiHammation  of  the  pamtid  gland  as  a  local  disease,  and  the 
develnpmont  of  the  prtx*ssea  in  other  organs  as  the  results  of 
exteui^ion  or  of  metastaiiis.  Acconling  to  the  second  view  munipt* 
is  a  general  disorder,  which  nifty  localise  it«elf  in  various  part«  of 
the  hfKly.  'Hie  ntfection  of  the  inteniiil  car.  pu««ibly  amnnnting 
in  it;^  tinal  stage  to  atiijphy  of  the  auditory  nerve,  may  be  reganlerl 
as  the  direct  loc^l  effect  of  the  general  infection,  juat  a^  occurs  in 
the  testicles,  ovarie?",  breasts.  ki<Iiiey>i.  aiul  prostate  gland.  Theae 
pait^,  however,  differ  from  the  ear  m  being  glaudular  organs. 

We  must  suppose  that  the  blood  contains  a  specific  rirua. 
pei-hap><  like  the  mnna<lina  of  malaria,  connected  with  the  blood- 
corputicies,  or  some  other  nucnwirgatiism,  and  that  this  ptut^ce^ 
into  the  internal  ear  and  sets  up  a  plastic  or  exudative  inflnnimo- 
tion.  The  products!  thus  formed  do  not  become  absorbed,  but.  are 
converted  into  connective  tissue  extending  betucpu  the  end-organs 
•   n'ifHer  Mof.  K.-itM-hn/i,  18M,  j.p.  4—8. 
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of  the  iwrvea  and  the  parte  around,  wid  iTnlnoiiig  ati-ophy  «f  flu* 
Knlifut  stniclures. 

Another  explanation,  ?»ggt^st<'d  In-  Urbantschitseh.*  is  to  th** 
fflfed  that  the  changes  in  tbt-  lahvrinth  are  due  to  rcrtfx  Motion. 
The  initatiun  of  the  fibrils  of  the  fjfl:h  itiTve  contained  in  thi» 
gUud  ia  conveyed  to  the  labyrinth.  This  author  has  seen  two 
f«aes  of  deafiiess  consequent  upon  inflannuation  of  the  snh- 
m&xillary  gland.  In  one  of  thaafl  the  deafnees,  aft^r  laatinj^ 
four  yeans,  subsided  for  a  few  weeks,  aud  thou  recun-ed  and 
t«niaiiied  unaHW'ted  by  treatment.. 

Prof.  Schwart«B*8t  view  \s  that,  all  the  local  diaonlers,  in- 
dudittg'  thi>se  of  the  labyrinth,  which  occur  in  inunipp  are  due 
to  the  mijrvation  of  a  specific  micro-orj^anisni,  the  exact  natuiv 
of  which  has  not  as  v«t  been  definitelv  ascertained. 


D.-FH-KXZA  AND  UFSEjVSES  OF  TITE  EAK. 

Daring  the  rec«nt  epidemics  of  influenza  various  tonns  of 
aural  diriease-s  have  been  noticed  as  complications  of  the  general 
affection  in  a  small  pro|)ortion  of  caaes.  These  forms  may  be 
clatt^ified  under  four  heads  : — 

1.  Cases  characterised  by  swellings  and  hypenemia  of  the 
macouB  membrane  of  the  middle  ear,  with  scarcely  any  or  veiy 
little  loss  of  function. 

2.  Cases  in  which  the  symptoms  are  pain  in  the  ear.  fever, 
diffused  redness  and  exudation  in  the  tympanum  and  redness  of 
the  membrane,  with  nion*  or  lens  secretion,  at  lirst  sen>-n)Ucou8 
and  aftenvards  sero-purulent  in  eharacler. 

3.  The  purely  hfpmnrrhagic  form,  and  the  one  mnst  tj-picnl  of 
its  origin.  Kifher  the  tympanic  cavKy  or  thv  surface  of  (he 
membrane  may  be  the  source  of  the  heeniorrho^e,  wliich  may 

tiuue  at  intervals  duriTif,'  several  week^.  The  blewlin^  in 
me  cases  is  preceded  by  the  formation  of  ha^iuoiTJiai^ic  vesicles. 
Politzerj  obt«erved  several  cnRes  in  which  such  vesicles  weri* 
devplope<!  on  the  (ympantc  membrane.  They  have  also  appeare*! 
in  the  external  meatus.^     {^te  page  181.) 

■  Uhrhwh  dcT  Okrei>IicilliH»,tc.  Iir.  Anfl.  S.  «G 
t  UantiiiHri  ii«r  t>hrenlieHhnHile,  \.  Band.  S.  6?5. 
:    WieHer  KliM.  IIWA.,  WiNI.  No.  Ifl. 
§  .IrvAicvf  qf  Ototfigj/,  vol.  nx.  p.  |H7, 
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4.  Thp  foarth  form  i»  characteriBed  by  Bevere  pnmlent  inl 
niation  of  the  middle  ear,  and  the  proccsa  h  very  apt  to  ejcf«ni 
the  mnsroid  evils  ;  this  portion  of  the  bone  is  often  pninful  ou  tlie 
first  or  second   day  of  the   disease.*     Politzer  noticed   nicuitoid 
wvTuploraB  in  eighlwn  out  of  131  eaw». 

Ill  roine  coses  of  iiifluou^ca  the  symptoms  point  to  disorder  of 
the  lahjTinth.  as  in  two  ingtancea  recorded  by  Dr.  Mooe.f  In  one 
of  these  the  wymptoms  were  those  of  Mfni&re'a  diseaee  ;  in  the 
other,  that  of  a  man  twenty-five  years  of  age,  there  wae  sudden 
Tiipture  of  the  tympanic  membrane,  with  escape  of  blood,  but 
witliout  ^ddiness.  Hearing  was,  liowever,  totally  Io«t.  and  it  was 
iufeired  that  haemorrhage  had  likewise  taken  place-  into  the 
■co{^hleft. 

It  must  be  observed  that  these  disorrlors  of  the  tympanum  may 
vither  be  preceded  by  affectious  of  tlie  naeo-pharynx  or  may  be 
developed  spontaneously,  i.e.,  through  the  blood  as  the  channel  of 
infection.  That  tins  latter  is  the  source  of  origin  in  many  coses  is 
made  probable  by  the  fact  that  the  markefl  aural  syniptoma  may 
occur  at  a  veiy  early  period,  cither  simultaneously  with  the  ft 
or  very  soon  after  it«  development. 

The  htemorrhagfs  are  certaijily  peculiar,  thongh  aome  aul 
ities  refuge  to  adnut  their  Hpecial  signiiicance.  Id  caees 
infhien/A,  bfemorrhage  has  bet-n  ulwierved  to  take  place 
mucous  nienibrnnci^  in  vnri(ui»  pai-t^t  of  the  body — ejf.,  the  iv 
the  iKiwela,  aad  the  female  genital  organ.s.  That  changes  t. 
place  ill  the  blood  is  shown  by  the  fre<:juent  appearance  ofj 
yellowish  or  jaundiced  hue  of  the  sclerotic  or  of  the  integume] 
the  diminution  of  hffinioglobiu,  the  destruction  of  many  red  bh 
eorpust'les.  and  tlit-  swelling  of  tlie  spleen.  Other  cliauges  in 
vascular  system  aiv  due  to  the  effectu  of  the  di^eaee  on  tlie  vi 
motor  apparatus;  the  most  noticeable  Iwiiig  the  alterations  iu 
blotMl-presauw  and  the  increased  permeability  of  the  capillary 
walls,  a  pit'disposing  cause  both  of  iuflamniaton,-  pmce«t»ea  and 
cajiillary  thrumboses.  It  is  also  pos.sible  tliat  the  to.\ines  seci 
by  the  bacillus  of  influeuxa  may  cause  necrosis  of  blood- 
vessels, and  thus  play  a  considerable  part  in  the  production  of 
iuemorrlmges. 

With  regard  to  the  bacteria  present  in  the  ear  in  cases  of 
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iflniiimatiou  of  tlm  tyni[mnum  ciccurring  in  tlit-  course  <jf 
influenza,  recent  invt-stigtitious  liave  shown  that  no  one  apecies  is 
(•xclnsively  fonnd,  l>ut  that  several  nmy  exist  together  or  may 
occur  consecutively.  These  obBervatitnia  air  similar  to  those 
made  iu  luiig-atfectioiis  connected  with  the  sanie  disease.  In 
theee  latter,  pneumo-cocci  and  etreptococci  are  first^  discoverable; 
but  in  a  later  atape  the  former  are  far  ietss  In  niimber  or 
altogether  absent.  They  retuni,  liowever.  with  each  exacerbation 
of  the  pneumonic  sjinptoms.  In  the  ear  the  micro-organisms 
most  abundantly  present  are  the  pneiimoHliplocot'4'i,  next  the 
streptococcus  pyogenes,  and  lastly  the  staphylococcus  albua  and 
aunena.  tSeveral  of  thesi*  ai"e  not  inft-equfntly  present  at  the 
ttTne  time.  All  of  tliem  have  been  demonstrated  to  exist  in  tiie 
•eoretions  escaping^  aft+r  paracentesis,  in  the  discharges  from  the 
eaj*,  and  in  pure  cultivations.  It  is  no  longer  possible  to  assume 
tliCfct  any  one  organism  is  the  c-anse  of  the  organic  disorders  which 
si>  fivijuently  occur  in  the  course  of  influenza.*  Those  organisms 
^■Hich  have  been  discovered  would  appear  to  play  a  sccoiidarj'  part 
^  the  caosation  of  the  di-iieaiteA  in  qnestion. 

In  connection  with  the   recent  epidemic  of  1890-91,  various 

tibeCTvers  have  published  accounts  of  micro-organism  a  which  they 

■^garded  as  peculiar  to  influenza.     Klebsf  reports  the  discover^-, 

'ft  the  bloo<I,  ill  abuost  every  ease,  of  a  flaj^ivnate  monadina,  a  one- 

opilled  organism  executing  marked  zig-zag  movements.     It  mow 

**»■    leas   closely  resembled   the    hicniatozoon  fonnd  by  the  same 

*T»thority  in   cases   of  progressive   anajmia,   and   was  obviously 

*iinlogou9  to  the  monad  which  KJebs  regards  as  the  true  cause  of 

'^'fclarious  disorders.     This  protozoon   is  not  present  in  healthy 

"lood,  and  Klebs  obtained   positive  results  by   inoculating  dogn 

'^"itb  the  secretions  of  influenza. 

The  presence  of  such  an  organism  appeara  tfi  explain  many  of 
*^he  sjTnptoms  of  the  protean  complaint,  and  especially  the  nervous 
X*benoroena  which  ntren  last  for  months,  the  evidences  of  muscular 
**Xiiaa8tio»,  the  profuse  sweating,  and  tlie  tedious  stage  of  con- 
valescence. It  will  also  furnish  a  irlue  to  the  de%*el<>pment  of 
**^»norrhac:io  intlannnation  iu  the  tympanum,  the  disorders  of 
^^Uilibriuni,  and  the  loss  of  function. 

*  MtntalM'MiJl  ,fiir  Otirrnhfiltuiuie,  vol.  xi.  1890,  and  ZtUackrift  fUr  OhrcnheU- 
*"»t«fc,  Tol.  xxW.  p.  146. 

eteriot.  ».  I\iram(cnkuNdi,  Ko.  5, 1800. 
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It  may  he  assumed  that  tlit-  miero-orjranism  acta  l»y  caiudng 
tUsintegration  of  blood-corpuscles,  and  that  the  resulting  caseotw 
masses  produce  teinjKirnry  nr  even  pemianent  capillary  throm- 
bosis. liiemorrUages  into  the  tj-uipanic  cavity  and  niejnbr»ne 
are  the  consequences  of  the  local  obstmction  tu  t!ie  vessels. 
Local  necrosis  becomes  developed,  and  other  patho^nic  organ- 
isms, not-ably  pneuin<wliploeocci  and  streptococci,  pass  into  tlie 
ear.  The  protract^-d  character  of  the  stage  of  convalescence  is 
accounted  fur  hy  supposing  that  a  long  period  is  necesaaiy  for  the 
total  ivmoval  of  the  niici*o-oi-(:5anisms  from  the  blood. 

Still  more  recent  researches  by  I'feiffer  and  Kitisato,*  in 
Berlin,  have  bi'ought  lo  light  another  micro-organism,  which  they 
regai'd  as  tlie  sourc«  of  the  inftuenxa  virus.  This  is  an  extremely 
minute  bacillus,  even  smaller  than  the  bacillus  of  mouse  septi- 
ciemia;  it  Is  found  in  the  spxitnm  when  the  disease  is  at  ite 
height,  and  also  in  the  blood,  and  positive  reeulta  have  been 
obtained  from  inoculation  ex|>erinienta  on  monkeys. 

According  to  Dr.  Hnug,  in  the  influenza  epidemic  at  Munich, 
1890-91,  aural  complications  were  recorrled  in  about  12  per  cent, 
of  all  cases,  aiid  were  conHned  to  the  catarrhal  and  nervotu  fonns 
of  the  disease.  Ihey  were  not  noticed  in  the  cases  marked 
by  gastro-enteric  symptoms.  According  to  this  authority,  the 
cases  with  aural  complications  might  be  dixHded  into  two  clasaes: 
the  first  containing  those  cases  in  wliich  the  disease  spread  from 
the  throat;  and  the  second,  those  in  which  the  aural  infection  was 
the  direct  rt«ult  of  the  influenza-poiiton.  The  first  class  contained 
two  sub-divisions,  characterised  respectively  by  the  mildneiBS  and 
severity  of  the  Bvmptoms ;  while  the  presence  of  haeniorrhagic 
inflammation  and  of  nervous  affections  served,  in  like  manner,  to 
sul>-divide  the  second  class. 

The  (iyniptoms  belonging  to  the  first  sub-division  usually 
appear  between  the  third  and  the  eighth  days  of  the  complaint, 
and  consist  in  more  or  lesa  niarke<l  swelling  and  hypenemia  of 
the  Eustachian  tube,  tympanum,  and  tviupanic  membrane.  The 
subjective  symptoms  are  comparatively  slight;  there  ia  more  tn* 
le«s  pain,  sometimes  of  a  prirking  character,  in  the  deeper  part 
of  tlie  ear  and  along  the  tube,  but  there  is  little,  if  any,  change  in 
the  hearing-function.  As  a  general  rule,  the  sj-mptoma  subside 
in  from  one  to  three  weeks. 

•  ZtndfcA*  JIftrf.  troeJt.,  No.  2,  lepi 
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Tn  the  more  seveiT  form  syraptonia  of  acute  middle-par  iioilani- 
xuatiuu  becomu  rapidly  (Icvt-lopod.  They  consist  in  pain  lu  the 
•ear  and  adjacent  partj>,  impairment  of  hearing;  and  tinnitus,  pul- 
.ion  in  fhn  deep  part-  of  tlie  urgaii,  redness:*  of  the  mt^mbranR  mul 
UH  meatus,  appearances  of  niaetoid  intlammation,  and  effusion, 
first  sero-mucous  and  thei»  mnco-purnlent,  into  the  tympaniim. 
Perforation  of  the  mt^mhrane  marks  the  next  ptagp  in  the  process ; 
the  opt-ninjj  usually  takes  place  in  the  anterior  inferioi*  segment, 
bnt  it  is  not  infrequent  in  other  portions,  and  sometimes  occtirs 
in  ShrapnelTs  membrane,  ITib  coraplatnt  is  generally  miilateral, 
but  both  sides  may  Iw  attacked,  either  together  or  in  succession. 

In  moat  cases  tlie  occurrence  of  perforation  is  soon  followed 
by  amelioration  of  all  the  symptoms ;  the  fever  subsides  and  the 
paiij  abates,  the  patient  ia  conscious  of  a  feeling  of  pressure  and 
pulsating  sounda  iji  the  ear,  and  of  more  or  less  impairment  of 
function.  Under  ordinary  circumstances  and  proper  treatment 
TCcovery  is  completed  in  trom  three  tt*  six  weeks. 

It  remains  to  consider  the  second  class  of  cases,  in  which  the 
^Tmptoms  are  much  more  serious.  The  inflammation  is  of  the 
nnemorrhapc  type,  and  its  features  are  almost  peculiar  to  influenza. 
The  p-ar-a\TiiptoraB*  come  on  while  the  patients  ait)  suffering  from 
catarrh  of  the  air-passages  or  fi-om  the  phenomena  of  the  nervous 
form  of  the  disorder;  the  throat  is  free  fi-oni  anj"  catarrhal 
^Aangea.  Tlie  patients  are  usually  atlults  ;  young  children  appear 
^o  escape  this  complication.  The  attack  cornea  on  in  the  evening 
*»!•  during  the  night  with  severe  bonng  pain  deep  down  in  the 
*^ar;  this  is  sometimes  jireceded  by  epiataxis.  llie  pain  rapidly 
increases  in  intensity,  and  spreads  not  only  to  the  (bivlieail, 
temples,  and  ne<:k,  but  likewise  to  tlie  thorax  and  upper  extremity 
•^f  the  affected  side.  Sounds  gi-eatly  aggravate  the  suffering,  the 
**vidences  of  wliich  are  very  marked. 

With  the  pain  the  fever  also  increases,  and  the  loss  of  function 
*^i»  the  affected  side  soon  becomes  complete.  The  membrane  is 
*ound  to  he  of  a  dull  bluish-red,  or  even  bluish-black  colour, 
convex  exttrnally,  and  marked  with  dots.  In  other  cases  the 
''lembrane  is  either  dark-i-ed  or  scarlet  in  colour,  mid  its  surface 
*«  covered  with  tense  bocfnionhagic  vesicles, t  some  as  large  as  a 

*  flee  an  exhAiii>t{re  paper  by  Dr.  R.  Kau^,  "Die  HauRgsten  Erkfsckan^a 
^«»  0«hurorgaDe«  b«i  Influenza,"  M^ticKnur  Med.  KVA.,  18»),  Mo.  8. 
\/ar  OhrenheUkiindf,  vol,  xxii,  p.J45. 
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pin's  head  and  othei-a  larger,  varjnng  in  colour  from  blnisli-  to 
blaukish-red  :  sometimes  there  is  one  large  vesicle,  and  the  appear* 
ances  are  apt  to  be  inoBt  marked  on  the  posterior  part  of  tht* 
membrane. 

Hemorrhagic  infiltration  of  the  tympanic  membrann.  without 
affection  of  the  cavity,  is  a  less  commnn  appearance.  .Sonietimea 
iieddish  or  blackish  eccli^Tuosed  spots  appear  on  a  i-eddened  or 
almost  normal  membrane. 

In  all  the  varieties  above  described  rupture  of  the  membranr^ 
soon  oocara,  sometimes  within  a  few  hours,  and  is  followed  by  the- 
escape  of  dark-coloured  blood,  either  fluid  or  more  or  less  coagu-— 
lated.  In  a  small  proportion  of  cases  the  liaemorrhage  is 
profuse  that  etj-ptic  remedies  are  requii-ed.  AU  the  forme 
symptoms,  with  the  exception  of  the  deafness,  now  rapidly  so 
aide  ;  and  if  this  course  be  not  observed,  some  complication — t^j-  _ 
the  development  of  acute  suppm-ation — may  be  looked  for.  Mo 
or  less  purulent  dischai^,  however,  nsually  sncceetls  the  escape 
blood,  and  the  nymptoms  then  take  the  ordinarj'  course.  It  is 
somewhat  rL-ninrkaljle  fact  that  in  the  later  stages  of  a  gir^ 
epidemic  of  inflnenza,  the  ear-complications  are  apt  to  be  niDc^3l 
more  severe  than  at  the  commencement.  Tlie  nrulence  of  tt^'i 
organism  is  supposed  to  increase  as  time  goes  on. 

The  situation  and  size  of  the  perforation  exercise  a  decid^>^ 
influence   upon    the   proj^ress   of  the   case ;  an    opening   in  tt^*" 
posterior  superior  segment,  or  in   Shi-apnell's  menibranp.  and 
ver\'  small  orifice  in  any  situation,  will  render  the  prtigress  moXT 
tedious  and  increase  the  liability  to  complications.    Such  obatacl*^ 
to  the  escape  of  secretion  tend  to  the  development   of  mastoid 
inflammation  and  suppuration  with  their  attendant  ilangers  ;  and. 
nnleas  proper  treatment  be  adopted,  the  mischief  may  spn«d  tn 
the  bonea,  and  set  up  caries  and  necrosis,  with  sinns-throndKi!'!'' 
or  pytemia  as  subsequent  i-esults.     Enlargement  of  the  aperton- 
in  the  memhranp.  a   free  incision  behind  the  ear  down  to  Oip 
bone,  anil   opening  of  the  ninstuid  antnim,*  an*  the   operatic 
measures  likely  to  be  required  in  such  cases.     In  sonie  instanoee 
symptoms  of  pycemiaf  are  very  rapidly  developed,  and  t^trminate 
in  death.     Inflammation  of  the  external  meatus  is  another,  but 
less  frequent,  compUcation.     It  may,  however,  prove  to  be  severe. 

*  Ar^ivf.  OXrtnhtitkundt,  rol.  xzzii,  p,  29. 
t  Ibid.,  vol.  m.  p.  3(H. 
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and   lead   to  truublesome   abscesses   in   tlie   parutid  or   cervical 
regions. 

In  a  very  small  proportion  of  cases  the  aural  complication  ia 
d[  a  iien-oua  tvpe.  The  patients  are  usually  free  from  all 
catarrhal  s^Tnptonis.  and  the  tronbles  in  the  ear  are  referable 
to  the  sound-perceiving  apparatus.  In  the  mildest  forms  there 
it  simply  mure  or  \vm  hyperte^ithesia.  lor  notes  of  all  kinds  and 
'tmiud^s  in  general.  Vertigo  and  subjective  sensations  are  nsnally 
caperadded ;  but  the  hearing-power  is  nnimpaired.  Tbeae  s^in- 
ptonis  almost  invariably  subside. 

It  very  rarely  happens  that  eWdeuces  of  marked  disorder  of 
equilibrium  make  their  appearance ;  but  cases  have  occurred  in 
**Hich  tliis  symptuni  bt^came  prominent,  and  was  attended  by 
^■omiting  and  decided  impairment  of  hearing.  Even  total  deafness 
1l&8  been  observed,  and  without  any  change  in  the  middle  ear, 
T^ia  complication  ia  presumably  due  to  the  action  of  specific 
aaicroHirganisms,  conveyed  to  the  labyrinth  by  the  blood-current 
or  by  the  h-mphai-ics. 


XlI8£AiS£8  OF  THE   EAR  ASSOCIATED  WITH   TYl'HUS  AND 
TYPHOID  FEVERS  .VND  WITH  SM.VLL-1'OX. 

Typhus. — According  to  the  late  Dr.  Murchison ,•  disorders  of 
hearing,  and  especially  deafness,  occur  in  oO  per  cent,  of  all  caseB 
of  tj-phns  fe\"er.  Both  the  internal  and  the  middle  portions  of 
the  organ  are  liable  to  be  affected.  The  iiyniptoms  connected 
irith  the  former  part  may  appear  at  the  commencement  of  the 
disease  or  not  until  the  period  of  convalescence.  In  130  cases  of 
patieiiU  recovering  IVoui  typhiLS.  Dr.  Hnrtinann  found  that  tliirty- 
aix  had  aural  le^sions.  and  of  the»e  thirteen  were  siufl'eriug  from 
acute  otitis  media.  In  many  ca^ff,,  about  the  fourth  or  fifth  day 
of  the  disease  the  patients  complain  uf  noises  in  live  ears,  and 
especially  of  ringing  sounds,  and  a  few  days  atterAvards  the 
attendants  find  that  there  is  mom  nr  ]e»sfl  deafness,  and  sometimes 
complete  loss  of  function.  In  other  cases  there  is  intt»lenince  of 
sound,  which  is  a  more  unfavourable  symptom  (Mnrchison). 
Nothing  abnormal  can  be  detected  in  the  tnnpanum  or  middle 
ear.  Both  aides  are  most  commonly  lUTected  ;  the  symptoms  pass 
off  during   cunvalL-sceuce.    and    the   function   is    ipiilf   restored. 

*   Trtaiue  vh  the  Ctmtinnat  Fevera  uf  Great  Briinin,  8rd  KcHt.  p.  177. 
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The  deafness  U  possibly  due  to  softening  of  the  int+rnal  muscle* 
of  the  ear.  ' 

In  another  class  of  cases  the  middle  oar  is  specially  affect*^, 
and  the  symptoms  usually  Ijegin  when  the  fever  is  at  its  he-ij^ht ; 
but,  owing  to  the  statti  of  the  patient,  they  Diay  attract  little,  if 
any,  attention.  The  symptoms  are  those  of  naso-pharyngeal 
ratarrh,  extondiufr  to  the  Eustnrhian  tulie  and  tympannm.  Tlie 
patient  complains  of  uncTinifuHal)Ie  sensationH  in  the  throat,  of 
more  or  less  deafness,  and  sometimes  of  autophony.  If  Die  ear 
be  examined,  the  membrane  is  seen  to  be  indrawn,  and  its  Inaliv 
ia  increased,  while  the  handle  of  the  malleus  is  shortened :  the 
cavity  of  tlio  tympanum  is  decidedly  liypersemic.  Sooner  or 
later  the  siihsirlence  of  the  thi-oat-eymptoms  is  followed  by  thnt- 
of  the  ear-troubles. 

There  is  yet  another  class  of  cases  in  which  the  symptoms  ar? 
tliose  of  acute  middle-ear  inSunimation ;  there  is  veTy  severe  pain 
and  marked  diminution  of  hearin;;-power.  Perforation  of  the 
membrane  sometimes  takes  place;  occasionally,  indeed,  a  copiou* 
discharge  from  the  ear  is  tlie  Bret  symptom  connected  with  the 
orjfan.  In  some  ca^efl  ng-ors.  high  fever,  intense  headache, 
delirium,  and  even  con^^llBion8  occur  during  cnnvaleacence,  and 
cease  at  once  on  the  appearance  of  the  dischai^ge.  Other 
instances*  have  been  recorded,  in  which  the  otorrhn?a  was 
preceded  by  profound  coma,  dilated  pupils,  etc.  llie  opening  is 
always  small,  and  shows  no  tendency  to  eulai^;  it  is  generalir 
in  the  lower  half  of  the  membrane.  Speedy  closure  and  restora- 
tion of  finiclion  are  the  general  nile ;  complications  in  the 
labyrinth  and  extension  of  the  process  to  the  mastoid  odls  an* 
veri-  peldom  noticed. 

Typhoid  Fever.  —  Aural  complications  connected  with 
typhoid  fever  wer*^  noticed  in  the  early  part  of  this  e**iiturr. 
Hie  additional  fact  that  meningitis  may  be  thus  induced  was 
observed  and  recorded  by  Louis t  in  1811.  and  by  Or.  IVacockJ 
some  yearu  later.  The  frequency  with  which  aural  complications 
oocnr  in  this  complaint  would  appear  to  rary  in  diflermt 
epidemics  ;  but  sometimes  the  proportion  is  as  high  as  4  per 

*  8m  n  paper  bj  Dn.  O.  A.  Ketuiedy  and  W.  T.  OainliMr.  OZmyvw  M^dimi 
Jtmrtutl,  1865. 

f  SiAtrdta  wiir  la  FiHrt  Tsfph^'^U^  toL  U. 
t  Meiieal  Tinet  and  OtutUf,  tSM. 
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cent.  All  parts  of  the  ear  are  liable  to  be  affected;  the  auricle 
may  be  the  seat  of  gangrenous  ulceration,  of  furuncles,  ami  of 
sbw4*8t(efi.  Moreover,  in  severe  forms  of  typhoid,  the  parotid 
f^land  ou  one  side  is  Bonietitnes  the  seat  of  ahscfua,  and  thi^  pus 
may  find  its  way  through  the  lissuifs  of  Santoriui  into  the 
meatus. 

In  the  middle  ear,  the  synaptoms  vary  in  character,  but 
ftB«ame  for  the  most  part  two  principal  forma.  In  the  first  of 
tiliese,  the  condition  is  mainly  catarrhal,  and  the  Eustachian  tube 
la  especially  affect-ed.  In  the  second,  inflammatoni'  s\*mptoniB 
predominate,  and  the  exudation  is  manifestly  purulwit.  The 
former  condition  it)  rare;  but  the  second  is  decidedly  common, 
and  may  Ik"  attended  by  serious  ctonpeip^ences. 

lu  most  cases  the  aural  symptoms  appt^ar  during  the  later 
stages  of  the  fever — that  is,  during  the  fourth  week.  The  patient 
complains  of  iiain  (not  particularly  severe)  and  deafness ;  the 
tympanic  membrane  is  hjijenrmic,  and  more  or  less  swollen  and 
opaque.  'ITicse  syniptonis  continue  for  two  or  three  weeks,  and 
then  subside.  Thp  complaint,  however,  not  infrequently  assumes 
a  more  serious  type.  There  is  severe  and  increasing  pain,  marked 
deafness,  tinnitus,  and  evidences  of  decided  iuHammation  of  the 
njerabi-ane;  bone-conduction  is  not  interfered  with.  The  tem- 
perature, which  may  pi-evtously  have  apprcai'heil  the  norma!, 
again  rises  in  pix>portion  to  the  intlainmation. 

Afler  a  few  days  perforation  occurs,  and  most  commonly  in 
the  postfi-ior  supenor  tjuadrant.  This  exceptional  position  is  said 
to  bo  due  to  the  faut  that  the  patient  almost  constantly  lies  ou 
faifl  back ;  multiple  perforations  are  not  very  rare.  The  dis- 
charge, at  first  sanious,  soon  becomes  purulent,  and  contains 
numerous  shreds  of  epidermis.  In  a  later  stage,  granulations 
and  polypoid  growths  are  somewhat  comnion.  The  proliferation 
and  detachment  of  epithelial  cells  gradually  cease,  and  the 
membrane  assumes  a  more  normal  condition ;  the  perforation 
appeal's  as  a  black  opening  in  a  red  surface. 

The  subjective  symptoms  do  not  subside  with  the  establish- 
ment of  the  perforation,  and  febrile  attacks  are  apt  to  recur, 
especially  when  the  opening  becomes  blocked  up.  and  the  seci'e- 
tion  is  prevented  from  escaping.  As  a  general  rule  the  opening 
shows  no  tendency  to  enlarge. 
.J^  marked  feature  in  these  cases  of  middle-ear  inflammatioii 
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connected  >vith  typhoid  fever  is  the  tendency  of  the  process  to 
extend  to  the  mantoid  portion.  Snch  extwision  occmra  very  soon 
after  tiie  development  uf  the  disease  in  the  tympanum  ;  in  some 
eases  hadeed  it  would  appe^ir  to  be  contemporaneous  with  or  even 
a«t.ecedent  to  it.  At  a  very  e«rly  period  there  is  often  temdernesa 
on  preiwnrp  over  the  iiiaBfoid,  and  pus  may  form  under  the 
periofiteum  ;  and  tht-  Iwue  may  become  either  carious  or  necrotic. 
Caries  of  the  ossicles  is  anot-her  complication  which  will  greatly 
prolong  the  duration  of  ihe  case.  Aa  a  general  rule,  however, 
intiammation  of  the  middle  ear,  connected  with  typhoid  fever, 
(i^raflually  subsides,  and  the  parts  are  restored  to  their  normal 
condition.  If,  however,  the  mastoid  cunipHeation  be  severe,  and 
an  operation  be  required,  the  couree  is  certaiu  to  prove  tedious. 
Symptoms  of  meningeal  initation  Bometimes  apjwar,  and  may 
prove  serious,  but  Ihey  are  usually  transient,  and  are  dne  only  to 
hypeneniia  extending  from  the  labyrinth.  In  one  eatte,  recorded 
by  Dr.  Mureliison,*  the  head-syniptoms  appeared  at  intervale 
during  more  than  two  years.  The  patient,  a  girl  aged  sixteen, 
had  suffered  from  typhoid  fever,  and  on  the  thirty-ff»urth  flay 
pain  iu  the  ear  and  deafness  were  complained  of.  Five  days  later 
there  was  purulent  discharge.  Three  months  afterwaixla  there 
were  marked  heatl-symptoms,  an<l  the  attacks  ctmttnned  for  more 
than  two  years.  During  this  period  there  were  frequent  signs  uf 
mastoiditis,  and  detachment  of  portions  of  the  bone. 

There  is  yet  another  class  of  cases  in  which  the  aural  com- 
plication of  typhoiH  fever  affects  the  nervoua  structures.  The 
symptoms  apj>ear  iu  the  early  stagi^  of  the  disease,  and  consist 
of  very  severe  tinuitns,  the  sounds  being  of  a  ringing  or  buzzing 
character.  They  are  attximpaniwl  by  a  greater  ur  less  degi-ee  of 
deafness,  affecting  generally  both  sides.  Disorder  of  equilibrium 
has  not  been  noticed,  and  no  objective  changes  can  W  detwt«Hl  on 
examination. 

The  course  of  the  aural  complication  is  for  the  most  part 
favonrable,  but  there  is  this  remarkable  feature  connecrted  with 
it,  viz.,  that  the  local  sj-mptoms  are  apt  to  i»e  re<levelo|>ed  daring 
recurrences  of  fever.  Subsidence  is,  however,  the  rule,  and  only 
in  a  verj'  small  proportion  of  cases  is  there  any  permanent 
deterioration  of  hearing-power. 

With   regard  to  the   cause   of  these   aural   complications  of 
*  Trtatiu  on  ChHtiHued  iivtn,  3rd  Editicui,  Ckn  Mo.  M.  p,  fi44. 
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Trpboid  fever,  thn  gangirne  of  tiie  auricle  mnBt  be  set  ciovm  as 
rridence  of  a  titiphoiieuiXisitJ.  aiul  nut  aa  the  result  of  pi-esBuiv. 
TTw  affections  of  the  middle  ear  are  in  pai-t  due  to  extension  from 
the  phar^nix,  bnt  in  etiU  great«r  meusnre  to  the  direct  action  of 
the  miei'D-urgamsms  contaiued  in  the  blood.  Not  only  the  bacilli 
of  typhoid,  but  staphylococci,  streptococci,  and  diplococci  take 
part  in  the  causation  of  the  local  disease. 

1*he  cause  of  the  iien'oua  form  of  the  complication  ia  very 
ubscure.  Changes  in  the  blood-cuirent  may  be  assumed  to  exist, 
tv  il  may  lie  snppdw^l  that  the  specific  virus  gaina  access  to  the 
labyrinth  and  affect*}  the  organ  of  hearing,  or  causes  changes  in 
th«  nenv.ns  elements.  In  fatal  caaes,  deposits  of  Ij-niphoid 
cells,  infdirationa  of  stiiall  cells,  connective-tissue  format  ioni<, 
and  fatty  degeneration  of  various  parts  have  been  occasionally 

obBervt-il. 

Small-pox. — This  disease  is  rarely  attended  by  aural  com- 
plicationa :  the  propoi-tion  in  which  these  appear  varies  from 
0*2  to  I*ti  per  cent.  Moreover,  they  are  (*eeu  only  in  the  severe 
Sanaa  (coniluent  and  htt-nuorrhagic),  and  not  in  the  urdiuary  type 
of  the  dieeose. 

b»  many  cases  of  severe  sniall-pox  the  eraption  is  veiy 
markerl  on  the  auricle,  and  shoxvd  itself  at  a  very  early  period. 
The  pustules  follow  tlie  usual  coui'se,  and  cause  great  swelling 
rf  the  part  and  alteration  of  shape.  Owing  to  their  conlluence 
accumulations  of  pus  are  snmetimes  formed.  Tlie  osseous 
remains  unaffected;  but  the  cartiliigliious  poitiun  may  be 
<\nite  occluded  b^*  the  pustules,  wliich  cause  not  only  severe  pain. 
bat  also  deaftiess  and  noises  in  the  ear.  In  later  stages  some 
amoont  of  ulceration  may  take  place,  and  the  resulting  cicatrisa- 
tico  may  produce  more  or  less  of  deform!^. 

In  some  cases,  however,  the  aural  atfeotion  is  of  a  different 
kind,  and  is  due  to  extensiuu  from  the  throat.  The  s^nuptoms 
are  pain,  moderate  deafriess,  and  a  hyperoemic  and  indrawn  con- 
dition of  the  membrane ;  but  these  may  remain  unnoticed  when 
the  constitutional  s^Tuptoms  are  in  any  way  severe.  Occasionally 
the  aural  cunipHcatiun  ib  mu^-li  niuif  tierious ;  the  membrane  soon 
beconm  perforated,  and  the  ej'-mptoms  are  those  of  diphtheritic 
inflammation.  In  e.\ceptiunal  cases  suppurative  inflammation 
of  the  labyrinth  is  superadded.  In  another  class  of  cases 
the  EnstAchian    tnl)eg   are  the  parts   m{»t   affected ;    ulceration 


55'i 


LOCAL  AXII  OEXERAL  AFFECTIONS. 


(►cciirs,  nnd  tin*   healing  pi-ocess   results   in   ohi iteration  of  tli.' 
tube. 

In  fhe  sprprest  or  hEOiiinrrhojfic  form  of  SDinll-pox,  Fynrn>t''>ras 
raftM-nhle  to  the  par  nrt*  ugually  ninsked  by  those  of  the  general 
conditiun.  On  pfwt-niort^'ra  exnniinfttioM  the  labyrinth  baa  been 
found  iu  a  cnndition  of  niarkt'd  ii\-pencnua,  or  presenting  circum- 
scribed or  diflTiii^e  patehes  of  infiltration.  HirmoiThage  into  the 
H]ieath  of  the  nerve  U  another  appearance,  and  is  preanniably  dne 
to  embolism  and  rupture  of  vessels. 

TITIERCCLOUS  DLSEASE  OF  TIIE  SHODLE  EAB. 

TubercwloRis  of  the  iniddle  ear  is  not  nnconimon ;  the  com- 
plaint is,  however,  generally  secondarj'  to  tnl»ercular  dL*}XiBita  ih 
other  organs,  and  especially  in  the  lungs.  A  few  cases  of  primary 
tuberculosis  of  the  totnpoi-al  bune  have  been  placed  on  record. 
Zftufal*  reports  a  case  in  which  a  mass  of  tul»ercleg  was  imbedded 
in  the  cniupact  tissue  of  the  petrous  bone,  and  did  not  com- 
nninicate  ^rith  any  of  the  adjacent  canties.  In  another  inet4uice.f 
the  inteninl  auditorj'^  meatus  was  blocked  up  by  a  mass  of 
tubeirles  as  large  as  a  pigeon's  egg. 

llie  Eustachian  lube  ia  the  ordinary  channel  through  which 
bacilli  pass  into  the  t'cmpanum.  bnt.  they  may  also  esc-ape  from 
the  vessels  of  the  jjerioateum  of  the  middle  ear.  In  the  pro- 
pagation of  tutM'rcidosis.  the  Kui<tat;hian  tube  acts  in  one  of  two 
ways:  it  either  remains  normal,  and  sen'es  merely  as  n  channel 
for  infective  materials,  the  movements  of  which  depend  upon 
variations  of  air-pressure,  or  its  mucous  membrane  is  the  seat 
of  disease,  which  is  continnefl  into  the  middle  ear.  When  per- 
foration exists  in  the  tympanic  membrane,  bacilli  can  easily  pasi 
into  the  cavity  from  the  outer  air. 

Anatomical  App«aranoM. — The  first  trustworthy  acconnta  of 
tuhertnilosis  of  the  middle  ear  wen-  given  bv  Schwart^e.J  who 
descrilied  small  grey,  miliary-  nodules  on  the  inrtamed  and  pro- 
liferated mucous  membrane  on  the  inner  wall  of  the  cavity.  The 
patients  were  childi-en.  the  gulijiN-ts  of  tubercle.  sufTerlna-  from 
purulent  otitis.     He  like\\ise  descriU'd  caseous  indannimlton   of 

•  jIftMir/.  OltmiMriH:uHd<,  11.  1*4. 

+  TlnJ.,  »ol.  T.  p.  it'i. 

Z  J\itM.  AnatimU  titt  Ohns,  S.  99. 
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UiP  tnnpanic  mucous  mcTiibrntie,  occurring  almost  exirlnsively 
in  tnberctiloii3  snhjects.  Similar  caget*  were  deecnbed  by  V. 
Trtiltach,  who  ain«i<lererl  that  the  appearances  were  due  to  specific 
tnlwrculous  processes  in  the  tissnca  of  the  tynipamim  and  mem- 
brane. Tn  recent  times  thp  diajfiiosift  has  been  estahlished.  by 
the  diacovpry  of  the  tubercle-bacilli. 

TuIxTcnlosiiii  of  thi>  tympanum  (K-ctirs  in  two  forms,  acute  anrl 
chronic ;  these  a]*e  marked  by  fiiffereiiceB  in  the  anatomical 
appearances.  In  the  first  fonn,  diffuse  cellular  infiltration  of 
the  mucous  membmne  and  pitpliferation  of  the  cellular  elements 
are  the  prevailing  ffatures.  Tliere  are  few,  if  any.  giant  cells, 
but  lai^^  numbers  of  tubercle-bacilli.  The  result  is  extensive 
necrosis  of  the  diseaseil  mucous  membrane,  the  tissues  of  which 
become  caseous  and  disintegrated.  Great  loss  of  subdtauco 
necessarily  ensues;  but  this  form  usually  "cenrs  in  much  debili- 
tated subjects,  and  death  puts  a  atop  to  the  progress  of  the  local 
disease.  In  the  second,  or  chronic  form,  circumscrilved  masses 
of  tnbercle  are  first  seen  in  the  superficial  layere  of  the  mncoua 
membrane;  their  centres  Income  caseous,  and  giant  cells  are 
developed,  but  bacilli  are  not  verj'  nb\indnnt.  Cnftixius  disin- 
tejn^tion  re.^ults  in  suiwrficial  ulcers,  and  fresh  deposits  of 
tubercle  take  place  iu  the  deeper  layers.  In  cousequence  of 
inflammatorv  proliferation  of  cells  and  infiltration  with  leucocytes, 
the  mucous  mpmbrane  Iteccmies  mui^h  thickened ;  healthy  granu- 
lations may  then  spring  up  on  the  surface,  and  the  deeper  deposits 
may  be  isolated  and  ren<lered  harmless  by  connective  tissue  for- 
mation. I'nder  favourable  circnm stances.  th(»  process  may  t«)me 
to  an  end  with  healing  as  the  ultimate  result. 

In  most  cases,  however,  the  disease  extends,  for  the  caseous 
masses,  detached  from  the  surface,  infect  other  pcn-tions  of  the 
mucous  monibrone.  and  a  similar  pi-ocesa  ivadily  takes  place 
between  parts  already  in  contact.  Thus  th*»  inner  suifane  of  the 
membrana  tyinpaui  and  the  whole  outer  wall  of  the  cavity,  the 
mucous  covering  of  the  ossicles  and  fenesti-se  are  all  liable  t-o  be 
invaded.  As  deeper  layers  of  the  raneons  membrane  are  attacked 
the  bones  become  involved,  and  the  carious  process  extends  to  the 
ossicles.  Destruction  of  the  foot-plate  of  the  stapes  or  of  the 
promontorj--  lays  open  the  labyrinth,  and  the  tuberculons  process 
extends  to  the  perilymphatic  space.  Unless  the  tube  l>e  already 
affected,  the  process  extends  thither  from  the  cavity  ;   and  the 
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mastoid  antrum  and  cells  are  likewUe  apt  to  be  invaded.  Por- 
tions of  the  mastoid  process  are  often  detaclied  as  Beqnestra,  after 
the  fdmiaticm  of  abacesKes.  Caries  of  the  roof  of  the  tympannni 
is  liktly  to  lead  to  inflammation  ot'  the  dura  mater,  which  either 
becomes  perforated  or  much  tliickened.  Carioaa  dejitruction  of 
the  floor  of  the  tvmpammi  may  t^xpotk?  the  jugular  vein  or  tJie 
carotid  artery,  with  fatal  liwmorrliage  as  an  almost  certain  result. 
The  canal  of  the  facial  nerve  may  become  involved,  and  the 
process  may  extend  along'  the  nerve  towards  the  jn'riplierj',  or 
in  the  opposite  dii'ectlon  to  the  internal  meatus.  Extcnblon  to 
the  cochlea  is  another  possible  result.  Tjastly,  when  the  proceed 
lias  l>ec:oine  very  severe  and  chronic,  the  access  and  development 
uf  other  micro-organisms  may  set  up  profuse  suppuration,  or 
gangrene  and  fatal  septicwuiia. 

Sjnnptonu. — In  the  majority  of  cases,  unless  perforation  h 


■^A 


alitady  t'xistetl  in  the  membrane,  the  first  s\Tnptom  noticed  bj 
the  patient  is  the  sudden  discharge  of  a  somewhat  large  (jnantit) 
of  purulent  matter,  llils  is  sometimes  preceded  by  senaatinna  o 
fulness  or  pressure  and  impaired  hearing;  but  severe  pain, 
marked  in  acnte  snj)purative  inttammation  nf  the  onlinary  ty 
is  always  absent.  This  sudden,  painless  dtscharge  of  pus  fro 
the  ear  is  characteristic  of  the  complaint.  In  all  other  proce«8e  — = 
accompanied  by  exudation  into  the  cavity  and  rupture  of  th^-  ' 
membrane,  acutt;  pain  is  a  constant  and  early  symptom.  It^i  s> 
absence  should  at  once  excite  the  susptciun  of  tuberculosi^^^- 
Deafness  is  marked  only  when  deeper  parts  are  involved;  it  i 
then  often  accompanied  by  noises  in  the  ears.  The  IocaI  affectioi 
tendii  to  aggravate  the  general  condition  of  the  patient.  It  i 
always  of  eeritms  import,  notwith!*tanding  the  comparative 
luihlnctts  of  the  symptoms. 

I)iag;nosli. — The  nature  of  the  case  can  seldom  be  ascertainc 
until  the  membrane  has  given  way  and  the  j^ecretion  ha.*;  escapet^^* 
But  iK'fojc  thcst*  symptouLS  have  appeared,  certain  changes  ma^^? 
sometimes  be  discovered  in  the  tympanic  membi-ane.     Tliis  latfce—  ■*■ 
becomes  dull  and  yellowish-grey  in  colour,  and  minute  roddislk-- — 
yelloxv  patches  are  seen  on  its  surface  and  mark  the  spote  fc-^ 
which  perfuratioii  takes  place.     The  openings,  at  first  very  small, 
rapidly  become  larger,   owing  to   suppurative   disintegration   of 
their  margins.     As  this  latter  prcx'^ss  e.xtends  several   openingi= 
coalesce,  and  in  this  way  the  greater  portion  of  the  membram* 
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may  be  destroj-eil.  The  rapid  enlargement  of  the  openings  and 
their  influence  are  charact*nstir  nymptoina  of  Ihe  disease.  With 
regard  to  the  diagnostic  value  of  bacilli  iw  the  discharges,  Dr. 
Gottatcin*  statos  that  the  micro-organ  isms  of  tnbercnlosin  are  by 
no  means  always  discoverable.  He  cites  several  instanced  in  which 
bacilli  wei-e  abundant  in  the  sputum,  but  could  not  be  foand  in 
the  pus  discharged  from  the  ear.  In  other  instAncea  there  waa 
positive  evidence  nf  the  pi-eaem^e  of  bacilli. 

Perforation  usnally  exists  in  the  lower  half  of  the  membrane, 
the  remainder  being  pale  and  gre\'i«h-yellow.     Thp  mncons  mem- 
brane, aM  seen  through  the  opening,  is  either  reddish  or  yellowish; 
it  18  Bometimes  dotted  over  with  caseous  masses,  and  sonietimea 
nloerated.     When  the  pertbration  in  larger  it  may  be  seen  that 
Ijoth  malleus  and  incus  are  either  displaced  or  wanting;  in  some 
cases  tliey  are  tpiite  covered  up  by  greyiah-re<I  masses  of  granu- 
lation.    In  a  subsequent  stage,  but  sometimes,  even  at  an  early 
period,  the  bone  is  found  to  be  involved;  there  maybe  caries  of 
the  mastoid  process  or  of  the  [jet-nnis  bone,  or  of  Ihe  oaseoua  wall 
of  the  labyiinth. 

Prognosis. ^This  is  very  unfavourable,  and  esper-ifilU'  when  the 
aural  afl'ection  ia  obviously  secondary  to  tubercidous  disease  else- 
where.   In  such  cases,  the  process  runs  an  extremely  rapid  course, 
and  life  is  rarely  prolonged  for  more  than  a  few  months  afrer  the 
ctevelopment  of  the  disease  in  the  tympanum.     In  nnn-phtliisical 
IJ^Mi  the  process  sometimes  comes  to  a  staiidstill  and  suppuration 
ceases,  but  the  perforation  remains,  and  shows  no  tendency  to 
cloae.      The   risk    of    meningeal    and    cerebral    conipliratinns   is 
always   present,      lliere   may  be   no   acute   stage   in   the   aural 
affectiout  and  but  little  elevation  of  temperature.    The  otorrhcuo 
may  set  in  only  a  few  days  befoiv  death,   while  the  RjTnptoma 
of  meningeal  or  ceivbral  mischief  ore  of  still  shorter  duration. 
Treatment. — This  is  that  of  chi*onic  suppurative  otitis.     Anti- 
tic  rcinrdies  are  especially  indicated;    btiric   acid   and  finely 
b'dered    iodofonn    introduced    by   iusutHation    are    tJie    moat 
8\utable.      Some    authorities    recommend    that    little    plugs   of 
gauze,  saturated  with  antiseptic  solutions,  s<houId  be  introduced 
mto  the  tympanum.     Besides  those  in  common  use,  iodol  may 
be  thus  employed  (Iodol  gi*.  ij. ;  Sp.  Vin.  Kect.  Tf^xx. ;    Glycerin. 
\x\.).     As  a  matter  of  course,  the  ordinary  treatment  of  tuber- 
•  Arcltirtv  of  Otviogy,  toI.  xLli.  p.  ■J26. 
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culosis  should  be  carried  out.  The  patients  are  generally 
improved  liy  fresh  air,  good  food,  and  a  warm  climate.  Injec- 
tions tif  lubf  rcuUii  liave,  of  course,  bwn  ti'ied ;  bnt  the  result* 
were  by  no  means  satinfactory. 


SYPHIUS    AS   AFFECTING   THE    MIDDLK    E.VR 

Syphilis  affects  the  structures  of  the  middle  ear  iu  a  variety  of 
%vays.     It  is  certainly  a  covise  of  catarrhal  prcjeessee  in  the  mucous 
membrane,  acting  usually  by  exlenslun  from  the  uasi>-pharynx. 
Less  frequently,  it  appears  to  be  associated  with  acute  purulent 
infifunmafion  of  the  middle  ear.       Its   effects  upon   the    osseous 
walls  and  the  penostt-nm  are  more   delinili'  and   iseriouu.     Tliey 
<xin.sist  of  hx'peiicmia,  thickening  uf  the  mucous  membrane,  bony 
outgrowths  froni  the  wnlh  and  ossicles,  anln'htfis,  etc.     In  a  ewe 
recorded  by  Kirchner.*  the  patient,  a  man  ajjed  twenty-nine,  had 
contracted  syphilis  four  years  jmn-iously,  and  had  been   treated 
duriug  two  years  tor  deatiiess,  exudation  into  the  tympanum,  and 
occasional  pricking  pain.      After   death,   the  ea\'ity   was   found 
to  contain  sauious  exudation,  aud  the  mucous  membrane  of  the- 
promontory    was    decidedly    injected.      E:caminatJon    witli    thes- 
niicroscojie  ehowefl  thickening  of  the  mucous  membrane,  sinall-" 
celled  infiltration  surrounding  the  blood-vessels,  and  penetrating 
their  walls.     The  lai^er  arteries  on  the  pi-omouloTy  were  muci»- 
narruwed,  owing  to  endarteritis  syphilitica.     Tliis  latter  process^, 
together  with   thickening  of  the   adventitia,   had   led   in    manjr^ 
places   to  complete   obliteration   of  the   vascular  canals-,  and  xC^ 
appeared   probable  that  the   ofVrepeated  accumulation  of  seroi 
fluid  in  the  tympanum  was  due  to  the  clianges  in  tJie  ves#e]8-— 
Corresponding  to  those  parts  of  the  mucous  membmne  which  wen-^ 
most  seriously  affected,  were  small  bony  outgrowths,  the  residi^B 
<if  periostitis,  aud  resembling  those  found  on  other  bones,     llir^^^^ 
Haversian  tauials  contained  similar  deposits,  together  with  small— ^ 
celled  inBltration   and  accumulation   of  pigment.      In  the   bone;^ 
itself  were  many  cavities  of  various  sizes  and  filled  with  detritus 
these  i'esultt*d   from  disorder  uf  nutrition  consequent  upou  thfe5=^ 
obliteration  of  the  vessels. 

It  would  appear,  from  Bllrkner'.s  statistics,  that  about  5  pe^^ 
cent,  of  all  cases  of  middle-ear  suppuration  and  7  {kt  cejit.  of  case^^ 

'  AreMr/Hr  ObrenhtHk.,  »ol.  xxTiSl.  p.  172. 
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of  nervous  deafiiees  are  due  to  gyphilia.  But  little  i«  known  witii 
regard  to  syphilitic  disease  afffcti]ig  tlie  auditor)'  nerve.  A  few 
cases  of  giaimiata  at  the  base  of  the  skull,  pressing  upon  tbe 
nerre  and  causing  total  lieafness.  have  been  plncetl  on  record. 

Sj'philitic  affetitioua  of  the  labyrinth  begin    with   hypui-a^uxia 

and  infiltration  with  small  cells ;  at  a  later  stage,  auch  processes 

as    new    foimatiou    of    connective    tissue,    calearcoiig    deposits, 

[wriostitia,  and  bony    format  itma   about  the   l>a8e  oi'  the  ^tapt'S, 

would   appear  to  be   the   results  of  the  disease.     Piimary   sup- 

/>urative  inflammation  of  the  labyrinth  has  also   been  eeen  in  a 

*.*A«e  of  fatal  meninjjitia   occurring  in  a  syphilitic  subject,     llie 

naiddle  ear  and   the    trunk   of    the    auditory   nerve    were    not 

icxvolved. 

In    the    cases  above   referred  lo   verj'  severe  symptoms  may 

**^peAr  during  the  stage  of  small  cell-inHltratinn.     In  iniilateral 

*i-isease  intense  vertigo  may  supervene,  and  when  both  sides  ai« 

"^.fleeted  the  patient  may  not  be  able  to  make  a  few  steps  without 

**'taggering.     The  hearing-power  will  be  much  dimiTiiphed  or  even 

^uite  lofit ;  while  the  patient  is  much  distressed  by  severe  tiunituSt 

*^aii6ea.   and   vomiting.     Coincidently   with   the  advent  of  these 

^Symptoms  boue-coii  duct  ion    is   greatly  lessened,    particularly  for 

High  notes,  or  even  altogether  lost.     Dr.  Koosa  thinks  that  the 

oochlea  is  especially  affected  in  these  cases.     Syphilitic  affections 

of  the  internal  ear  will  bt^  more   fully  descnbed  in  a  subsequent 

chapter. 

Lesions  of  the  ear  ai-e  somewhat  common  in  cases  of  hereditoiy 

syphilis.     In   the   labT,Tinth  they  take  the    form   of  hj'pememia, 

infiltration  with  round  cells,  and  extravasation  of  blood  into  the 

perilymph  and  endolymph,  periostitis  and  changes  in  the  nervous 

stnichires.     Periostitia    would   appear   to   lie   a  common  appeAr- 

ance ;  it  may  lead  to  bony  growths,  ankylosis  of  the  base  of  the 

stapes,  osseous  closure  of  the  fenestra  rotunda,  and  ossification 

of  portions  of  the    labyrinth.      Uelmgreaaive   changes  ai-e   also 

noticed,  such  as  the  formation  of  cavities  in  the  bony  walls  of  the 

labyrinth,    aometimea   filled    with    caeeous   matter,   and  chronic 

suppurative  inflammation  of  the  middle  ear. 

Some  thirty  years  ago  Mr,  Hutchinson  called  attention  to  the 
fact  that  in  cases  of  hei-editaiy  syphilis,  affections  of  the  ears  are 
often  associated  with  diseases  of  the  eyes  and  a  peculiar  condition 
the  teeth.     Choroido-iritis  and    interstitial    keratitis   are   th©., 
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principal  affections  of  the  eye,  and  may  appear  at  any  time  from 
a  few  weeks  after  birth  up  to  the  fortieth  year.  The  appearances 
in  the  teeth  are  manifested  in  the  incisors,  which  are  more  or  less 
pointed  and  narrow  at  their  edges,  and  farrowed  with  a  crescentic 
notch.  The  central  incisors  are  especially  affected,  the  deformih" 
being  nearly  always  symmetrical. 

The  aural  affection  may  be  localised  either  in  the  middle  ear 
or  in  the  labyrinth,  or  in  both  these  parts  at  the  same  time.  In 
all  probability,  the  disease  in  the  labyrinth  is  primary  in  its 
origin.  It  shows  itself  generally  between  the  tenth  and  the 
eighteenth  years ;  but  sometimes  much  earlier.  Females  are  more 
liable  to  be  affected  than  males. 

In  exceptional  cases  the  deafness  suddenly  supervenes,  hnt  in 
most  instances  its  development  is  gradual,  though  rapid.  Both 
sides  are  usually  affected,  and  the  condition  may  eventually 
amount  to  absolute  deafness.  It  is  generally  associated  with 
marked  subjective  sensations,  and  sometimes  with  vertigo  and 
staggering.  The  appearance  of  the  deafness  is  generally  coinci- 
dent with  that  of  the  keratitis,  but  it  may  precede  or  follow  the 
development  of  the  lesions  in  the  eye.  In  the  early  stage  very 
high  notes  are  lost  much  sooner  than  ordinary  sounds,  such  as  the 
voice ;  the  cochlea  is  the  most  probable  seat  of  the  disease.  In 
early  life  deaf-mutism  is  an  occasional  result  of  this  affection. 
Bone-conduction  is  lessened  or  altogether  lost  at  a  very  early 
stage.     The  prognosis  in  all  these  cases  is  decidedly  unfavourable. 
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LN'JCRIES  OF  THE  TYMI'.WUM— It.EMOKUIUltE  IX  Tllli 
TYMPANUM. 


Krecl  aad  ladirect  Injurieft— Caiwes  and  Symptoms  in  lioth  Classes — 
K«4*ape  of  Cei*ehro-Spiaa!  Fluid :  itJ*  Signilloance  — <  ither  Suurces  of 
Woterj  DischarjfO  from  ihv  Ear— (.'peaings  in  Walls  of  Tj'mi>anum 
and  their  Possible  Consequences — IIa.'moiThagc  in  the  Tympanum 
— L'auses — Symptoms— Trpatment—Ilseraorrhage  with  Perfonttion 
or  Kupture  of  Membrane— Tival meat. 

Tbe  tjmpauuin  may  be  injured  either  by  rlirect  or  indirect 
^  i' ilfnce.  The  Kret  cnt*? jf ory  i ncl iidfH  cases  i n  wh icli  forei ^ii 
'.f<Hii<-j(  and  eorrosive  Hiiids  pasi*  through  the  meatus  and  tyinpauic 
nfmbrane  and  gaiti  aooese  to  the  cavity,  and  likewise  those  in 
■>'(iic:h  the  Kustwhian  tube  h  thf  channel.  The  settnid  class 
melude^  such  examples  of  imlirect-. injur)'  as  those  which  some- 
times occur  in  connection  rritb  fnK-tnrea  and  fissurea  at  the  base 
of  the  skull,  resulting  from  talis  or  blows.  Detects  in  the  osseous 
w«l|»  of  the  t)Tnpannm  may  aUn  he  nansed  by  dUease  and  by 
arretfCt  of  oHi>ilication  in  curly  Hfc. 

When  the  tympanum  is  injnrvd  by  a  forei^  body,  the  con- 
»etjaenc.ei!  vary  with  the  narure  and  furm  of  the  substonne  and  the 
degree  of  force  with  wliidi  it  acts.  Rupture  of  the  tympanic 
owmbroue,  injurj-  or  dislocatioa  of  the  ossicles,  and  laceration  of 
the  mucous  membrane  arc  the  immwliate  effW't»<.  If  the  capsule 
of  the  labyrintli  or  th»*  i-oof  e.f  the  lyrupauuni  be  broken  through, 
escape  uf  cerebro-splual  liuid  is  likely  to  follow.  Sometimes  tbe 
facial  canal  is  opened  and  the  nerve  injured.    In  one  recorded  case, 
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during  attempts  to  remove  a  foroigii  body  from  the  t\T«painini. 
tlie  floor  of  the  cavity  was  perforated,  with  hwinoirliage  from  thp 
jugular  vein  as  the  result. 

Direct  injury  to  thr  structures  of  the  tympanum  is  sometimes 
caused  by  projectiles,  and  \rounds  of  thia  nature  usually  involw 
adjacent  paits.  In  ndiliticm  to  the  ttasiclea  and  the  walls  of  the 
lairity.  tlu-  injury  may  afi'cct  the  chorria  tympani  ner\'e. 

Symptoms. — When  a  foreign  bedy,  of  snch  a  shape  as  to  pass 
readily  through  the  meatus,  is  driven  into  the  tympanum,  it  gives 
rise  to  more  or  less  severe  pain.  h£emorrhftgi\  ituhjeetive  noises  and 
deafness.  The  bloorl  which  escapes  from  the  meatus  varies  in 
quantity;  but  the  htenion-hage  is  generally  moderate  and  oeosMt 
ripnntnneuusly.  In  the  absence  uf  antiseptic  remedicfi.  pri">mptly 
appliofl,  pnrnlent  inflammation  of  the  tympanum  with  its  oon- 
uequences  is  verj'  apt  to  result.  Division  of  the  chorda  tympani 
will  cause  loss  of  taste  in  the  correspimding  half  of  tlie  t^mgtie, 
with  aonsations  of  pricking,  cold.  etc.  Injuries  whicli  involve  the 
inner  wall  or  the  roof  of  the  tj-mpanum  are  to  he  re^rded  v 
especially  serious.  'Vhc  former  portion  of  the  cavity  in  in  relation 
with  the  labj-rinth ;  while  the  roof,  often  very  tliiu,  is  in  clow 
contact  with  the  duia  iimrer.  Attempts  to  remove  foreign  bodies 
from  the  tympanum  have  occasionally  resulted  in  serions  injury  ((• 
these  p<'irtion«  of  the  tympanum. 

Injurii*^  to  the  tjiupauuni  by  heated  or  corrosive  fluids  an* 
extremely  rare.  Thoy  are  always  attended  by  extensive  deKtruc- 
tion  of  the  neiyhbounng  solV  parts,  and  are  likely  to  !»  fitllowerl 
by  purulent  intlttmmati{»n,  sloughing,  etc.  Symptoms  of  a  like 
uature,  though  less  aevere,  may  be  excited  by  the  iujecticm  «f 
stimulating  remedies,  for  curative  pnrpoeoe,  through  the  Eus- 
tachian  tube. 

Injuries  belonging  to  the  second  class — vie..  tho«e  caused  by 
blows  or  falls  on  the  head,  aiiH  invobing  fracture  or  fissures  of  the 
base  of  the  skull — geneially  canse  more  or  less  proftise  hannnr- 
rhage,  the  source  of  the  blood  beuig  either  the  Inieral  or  i>Hlro8ai 
aiuuses,  oud  iu  some  cases,  the  middle  meningpal  artery.  Gscajie 
of  cerebro-spinal  fluid  is  another  s\-mptom  which  may  coiitiauc 
for  several  days.  The  fluid  may  l>e  either  purely  serous  in 
appearance  or  more  or  le«s  deeply  tinged  with  blood.  It  most 
be  Ixime  in  miml  that  a  serous  discharge,  coming  on  some  dayp 
after  an  injuiy.  and  when  hiemorrhagM  has  oused,  id  not  nece^ 
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indicatiTe  of  escape  of  cerebro-spinal   Ouid ;    it  may  be 

by   the    tympanic   mucous    memhrane.      Moreover,  the 

by  the  meatus,  of  ciTcbni-epiiial   Hiiid   may  occur  in 

absence  of  fi-achire  of  the  base  of  tho  skull,  inaamuch  as  this 
fluid  piuaeft  into  th*"  labyrinfli.  and  may  escape  thertifrom  when  the 
tnrvvr  wall  uf  tlie  tymi>anuiii  is  tht'  seat  i>f  frat^tnw.  Caites  in 
whk^  sorous  fluid  escapi-s  from  the  ears  alter  injury  are  by  no 
neans  rare,  and  the  ipiantity  may  he  very  considerable;  thus 
thtve  or  fuur  ounces  and  even  moi"e  have  been  dlsdiar^ed  within 
m  hour.  The  symptom  may  continue  for  several  days,  and  then 
l^ndnally  cease.  Fissures  involving  the  base  of  the  skull  are  by 
no  meaiut  ni'cessarily  fatal. 

The  various  questions  connected  witb  watery  discharges  from 
ifae  ear  after  severe  injuries  to  the  head  ai-e  fully  discussed!  in  Sir 
P.  Ht^fltV  Article  in  Holmes's  'Stfsfem  of  Snr[fer»f*  It  is  there 
Uid  down  that  the  escape  of  cerebi-o-spinal  Huid  •*  implies  & 
fiactore  cutting  aci-o^i?  The  meatus  internus  and  comuimiicatiug 
irith  the  r\*TOpaTiuni,  a  lacen-ition  of  tlie  tubular  sheath  of  the 
crfvbral  membranes  surixmnding  the  seventh  pair  of  nerv'es  within 
da«  meatii*,  and  a  laceration  of  the  nienibrana  tvmpnni."  Those 
.  however,  in  which  the  fracfm-e  does  not  involve  the  internal 
US,  though  passing  across  the  internal  and  middle  ear.  i-etjutra 
a  different  explanatinn.  The  waterj-  discharge  has  then  been 
thought  to  be  derived  from  the  perilymph  of  the  labyrinth ;  but 
its  <jnautity  in  some  cases  would  seem  too  ^iTat  to  be  furnished 
from  this  source.  Profuse  wateiy  discharge  has  also  been  noticed 
ther  a  seven*  injury  of  the  head,  in  cases  in  which  it  was  proved 
that  there  was  no  fi-acture  involving  either  tlie  internal  or  the 
middle  ear,  and  no  connnunication  whoteoever  between  tlieue 
cavities.  In  such  cases,  the  inflamed  lining  membrane  of  the 
middle  ear  is  regarded  as  the  source  of  the  fluid  discharge,  which 
makes  ito  appearance  some  hours  after  the  occun-ence  of  the  injury. 

According  to  Sir  P.  Hewett,  cases  of  Avaterj'  discharge  from 
the  ear  after  injoiy  may  be  divided  into  three  classes. 

In  the  first,  the  fluid  is  plentiful,  and  of  a  decidedly  watery 
character  immediately  after  the  injury — the  tiischarge  is  due  to 
escape  of  cerebro-Kplnal  fluid,  which  can  only  take  place  thnmgh 
a  fracture  uf  the  petrous  bcme,  implicating  the  internal  auditor\' 
I  oaoal  and  ita  membranes. 
■  ■  Vol.  1.  p.  5D3. 
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In  the  second  class,  thera  is  copious  and  prolonged  bletHling 
from  the  ear.  followed  by  a  watery  discharge.  This  ewjiience  of 
event?  indicateF  fracture  of  the  pt'troua  bone ;  but  it  cannot  be 
said  tiial  the  fracture  follows  any  particular  counie. 

In  the  third  e1a»6  of  cases  the  discharge  at  first  consiBts  of 
blood  alone ;  this  is  followed  by  a  watery  discharge,  varjing  in 
quttutity,  and  as  to  the  time  of  its  apjx'nraiice.  "It  may  be 
present  within  a  very  few  hours  after  tlie  accident  ;  it  may  bo 
profuse  within  a  very  few  hours  of  its  appearance."  In  SQch 
cases  the  diagnosis  is  doubtful.  'ITje  dischargi-  of  blood  is  not  of 
such  a  character  as  positively  to  indicate  ft  fracture  (tf  the  petrous 
bone,  and  it  is  we!!  known  that  a  wat*ry  discharge  may  occur 
within  a  few  lioui-s  after  the  iicx-ident,  that  its  quantity  may  ereu 
lie  prnfutie,  and  yet  tliere  may  he  no  fracture. 

Urban tschitsch  points  out  that  cerebro-epinal  fluid  is  distiu* 
giiisihable  from  serous  exudation  Iiy  the  fart  that  it  contains  some 
reducing  constituent  (pyrocatechin,  according  to  Ualliburtou). 
and  very  little  albumen.  It  does  not  spontjineously  coagulate. 
.  lu  connection  with  fissures  caused  by  injur}',  it  would  »eem 
desirable  to  refer  to  those  openings  in  the  bony  walls  of  ihp 
tympanum  which  are  the  result  of  defective  ossification  or  of 
absorption  due  to  pressure.  'Hie  ojieuinge  referred  to  are  most 
commoniy  found  in  the  roof  and  the  floor  of  the  cavity,  and  in 
the  layer  of  Ijone  between  it  and  the  carotid  canal. 

The  plate  of  bone  fonning  the  roof  of  the  tympanum,  and 
Jl^icularly  that  portion  of  it  which  is  above  the  malleo-incudal 
Joint,  and  covers  the  recessns  epitympanicus.  is  often  so  thin 
aa  to  be  transparent,  and  It  is  here  tliat  openings  or  dehiscence 
are  most  often  met  with.  Through  such  minute  gaps  the  lining 
membrane  of  the  cavity  comes  into  cciutact  with  the  dura  mater, 
aTul  diseased  processes  in  the  middle  ear  may  be  eat^ily  pn^ 
pagated  tu  the  brain.  In  children,  the  condition  of  tlie  petro- 
squamous suture  facilitales  communication  between  the  luit 
cavities.  The  fissure  belwiN'n  these  two  [wrtions  of  the  bone  is 
occupied  by  a  prolongation  of  the  dura  mater  containing  resaela 
and  connective  tissue,  and  closely  connected  with  the  mucous 
membrane  of  the  tympjuinin.  Inflammation  mav  thus  easiU' 
spread  from  the  one  cavity  to  tlie  other. 

The  openings  in  the  tympanic  roof  in  aflult  h"fe  are  in 
most   cases   the   evidences   of  atrophy  Hue   t«)   prej<sun'   by   the 


iTolntions  of  the  brain.  BUrkner.*  who  hns  investigated 
thU  subjet't,  states  tbat  iu  the  niftccratefl  skull  they  are  oft*n 
band  asitociat^H  with  deep  difritnl  impressions  and  tenuity  of 
the  orbitAl  plate?'.  H»*  j>oints  out  that  besides  the  spots  already 
mmtioned.  dt-hiacvuces  are  sometimes  present  in  the  walls  of 
the  ttqueduct  of  Fallopiua,  iu  the  jugular  ftwsn,  in  tlie  mastoid 
piocras  and  in  the  Pf|uamou8  portion,  llie  fonnation  of  dehis- 
emceti  iu  the  roof  of  the  tiinnpanum  \b  favoured  by  excessive 
<WeI<»pmfnt  of  the  cavity  and  thinness  of  the  osseous  boundaries. 
Other  invest igati oust  show  that  dehigrences  occur  in  about  7  per 
cent,  of  all  eases,  aud  exclusively  in  brachycephalic  skulls. 

Openings  or  dehiscences  in  the  floor  o(  the  cavity  may  result 
either  from  defetttive  development  or  fn)m  pressure.  Tliis  portion 
ia  membrauouH  until  the  fifth  month  of  embr^ouio  life,  mid  in 
Mine  races  this  condition  persist*  for  several  years  after  birth. 
D^i«oence«.  the  residt  of  atrophy,  are  sometimes  associated  with 
mmual  Etize  of  the  jugular  foAt^a,  which  enrroat-hes  uptin  thn 
CAvitr  of  the  tynipauum. 

The  osseous  lamella  separating-  the  carotid  canal  fi-om  the 
Cjnnpauum  is  sometimes  very  thin,  and  openings  ocoasioually 
exist.  These  are  for  the  most  part  the  result  of  defective  develop- 
ment, bni  rhey  may  Ite  Hue  to  caries.  In  one  recorded  case,  a 
groove  existed  in  plikci*  oi'  n.  canal. 

Hsmorrhagc  in  the  Tympaimni  most  often  result*  from 
injnriei';  but  it  may  occur  in  connectiuii  with  various  morbid  con- 
dUioiis.  When  the  membrane  is  intact,  the  injurj-  is  almost 
atvTftya  of  an  indirect  kind,  f.r;.,  a  fall  or  blow  on  the  chin,  violent 
coughing  (as  in  whoaping-oough).  sneezing,  straining  effbrls  at 
vcwoiting,  or  forcible  injection  of  air  through  the  Eustachian  tube. 
After  death  by  strangulation,  blood  is  often  found  effused  in  the 
tympanum.  The  diseases  with  which  a  similar  condition  ie  Bome- 
timrs  aa&ociate<l  are — Bright's  disease,  diphtheria,  leucocytha'mia, 
«ur\y,  and  haMnophilia.  During  menstruation  and  in  wlvanoed 
of  piYgnancy  effusion  of  bl(,>od  lias  been  known  to  take 
plaoe  into  the  tympanum. 

Embolism  of  the  tympanic  arteries  is  another  condition  which 
mar  cause  hemorrhage  within  the  tympanum,  and  this  s_\*niptora 
liaa   l>eeu   known   to  arise   in  the   course  of  endocarditis.     The 

•  Arriir/ir  OhreitJtcilhm^e,  Tol.  xiif.  p.  I?P. 
t  Ihid.,  vol.  xxviii.  p.  169. 
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btocKl  18  effuswl  both  within  the  substAnoe  of  the  macoi:s  nii-m- 
brane  and  on  the  surface.*  The  emboli  occupy  the  spots  at  which 
l&t«rat  brancbes  are  given  oH*.  and  consist  of  finely  granular 
maesce,  pi'obably  composed  of  niici'o-orgauisnis.  which  are  finind 
in  abnndanci*  in  t\w  effiiaed  hloorl.  In  cRftM  of  (<udilen  deafnetM 
occurring  during  pytemia,  miniit**  i-liarply-de fined  patclies  of 
efliised  blood,  piu-jde  or  black  iu  colour,  liave  been  found  in  the 
rancons  membrane.  Other  local  proceftsee — fjj.,  xiU-eration,  caries, 
and  nfKTuaiB  of  the  walls  of  the  cavity — nmy  give  rise  t<»  vorjing 
degrees  of  hemorrhage. 

When  the  membrane  is  intact,  luemorrhage  within  the 
tympanum  will  cause  more  or  leas  marked  subjective  8;iinptoiaB. 
as  deafness,  noises  in  the  ear,  a  sensation  of  fulness,  and 
sometimes  pain  and  vertigo.  The  objective  symptoms  vaiy  with 
the  amount  effused  ami  the  previous  condition  of  the  membrane. 
When  the  part  was  previously  noi-mal  and  the  ha*uu>iThage  has 
been  somewhat  copious,  the  membrane  appears  bluish-red  or 
even  black,  devoid  of  lustre,  and  piTijectiug.  especially  at  its 
posterior  and  upper  pait,  into  the  meatus.  The  handle  of  the 
mallLMis  appi'ars  more  distinct  than  usual  against  the  darkened 
membrane.  Such  appearances  ai'e,  of  course*,  absent  when  the 
membrane  le  opaque  and  thickeued.  UAIes  are  heard  when  air 
is  forced  into  the  t}niipanum ;  bone-conduction  is  increased  on 
the  affected  side,  while  Hiune's  t«*st  gives  a  negative  result.  In 
favourable  cases,  absorption  griulually  takes  place  ;  the  membnuie 
becomes  yellowish-red,  and  in  the  course  of  three  or  four  weeks 
assumes  its  normal  tint.  Suppuration,  followed  by  perforation  of 
the  membrane,  very  rai*ely  occurs. 

Treatment, — This  consists  in  protectiug  the  affected  ear  and 
keeping  the  patient  at  rest.  A  low  mm-stimulating  diet  should 
be  preecribed,  an<l  purgatives  arc  generally  useful.  After  et^veral 
(lays  have  elapsed,  the  air-douche  may  l)o  employed  to  hasten 
abeorption.  It  is  very  seldom  necessary  to  make  an  ojiening  in 
the  membrane,  and  nuless  there  be  great  tension  and  \iolent  pain, 
it  is  better  to  refrain  from  any  such  operation.  If.  however,  the 
latter  be  deemerl  necessar\-,  it  should  be  i)erfonned  under  strict 
antiseptic  precautions,  otherwise  tlieiv  is  great  risk  of  setting  up 
pnmlent  inflammation. 

Hsemorrhage  into  the  Tympanum  with  perforation  or 

•  Arcktr/nr  Okrmhtilkmt^,  toI.  iIt.  p.  7*. 
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ntptutv  of  the  mpmbraiie. — When  an  injury  which  causes  nipture 
of  the  nu'uibraiu'  gives  ri&e  at  tlie  panic  tinm  Ui  hremnrrhn^e 
inthui  the  cavity,  more  or  less  blood  will  escape  tVoni  the  meatus. 
A  discharge  of  blood  from  the  external  meatus  is  also  a  Bymptum 
••f  bwmorrhajric  tyn))>aiiiti&,  uf  new  tonimtioiis  in  the  caixal  or  in 
the  middle  ear,  of  polypoid  growths,  of  ulceration  within  the 
drity.  and  of  caries  of  itj*  walls.  Foivign  bc>dio8  thrust  thi-ongh 
tbe  membrane,  attempts  at  their  removal,  and  ujMTations  upou 
polypoid  growths  ai-e  other  canaes  of  hcemorrhajre  from  the 
^lupanitm.  Except  in  cases  of  ha>mophilia,  the  discharge  is 
ffldom  profuse.  Ua^morrhage  from  the  ear  after  injury  is 
regarde<l  as  (»np  of  the  most  vnlnabte  diagnostic  signs  of  a 
fracture  of  the  base  of  the  skull  (see  page  502).  As  a  jwsitive 
fymptoni.  however,  of  this  injur)',  the  bleeding  must  be  copious 
and  must  continue  for  somi-*  time.  Hajmorrhage  of  this  character 
ii  indicative  of  fracture  of  the  Uiue  running  through  the  petrous 
bo&e,  and  cj*euti»g  a  conimmncation  between  the  cavity  of  the 
^rxapanuni  and  some  of  the  large  vascular  channels  which  sur- 
Toaml  the  bone,  or  with  extravasated  blood  witliin  the  cranium 
itaetf. 

Jt  must,  however,  be  noticed  timt  fractuivs  of  the  temporal 
\aio  fret|uently  occur  without  causing  haemorrhage  from  the  ear. 
In  such  cases,  either  the  fnurtui-e  does  not  involve  the  t\-mpanum, 
or  the  membrane  remains  intact,  so  that  the  blood  cannot  escape. 
Sir  I'.  Hewett  has  recorded  seventeen  cases  of  fraotui"efl  base, 
without  bletnllng  fi-om  the  ear  ;  in  twelve  of  these,  the  tympanum 
was  not  involved  ;  in  the  remaining  five,  the  tympanuau  was 
fractured,  but  the  m»'mbrana  tympnni  was  not  niptured. 

In  ca£«t>  of  fractured  base,  with  ruptured  tympanic  membrane, 
when  the  fracture  cDuunumcate«  with  one  of  the  venoos  cerebral 
«niue«  and  tlie  walla  of  the  tympanum,  the  hjemon-hage  may  be 
Tery  profuse.  In  a  caso  of  injury  to  the  occiput,  recorded  by 
Mr.  ilolden,  the  escape  of  venous  blood  from  the  meatus  was  like 
the  flow  from  the  epout  of  a  tea-pot.  The  fracture  was  considered 
tu  involve  the  lateral  sinus,  In  another  ca-^e,  an  incision  through 
the  1flw«r  part  of  the  membraua  tympaui  penetrated  the  floor  of 
the  cavity  (through  a  dehiscence)  and  injured  the  jugular  vein. 
Injuries  involving  the  camtid  cnnal  and  tlie  middle  meningeal 
arterj-  may  likewise  causae  hannorrliage  trom  the  meatus. 

If  hremurrhage  tjike  place  into  the  tympanum,  without  rupture 
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of  the  membrane,  the  hUtad  will  find  iu  way  tiiruugh  the 
chian  tnbe.  so  tliat  thei'e  may  be  bU-isling  from  the  iioee  orfn 
tJift  mouth,  or  siibtuHjuent  vomiting  of  bkxKl.  And  evi'ii  rWii  »' 
rupture  of  tlie  nienibraiie  exists,  escape  of  bloud  tlm.mgli  tW 
Eustachiau  tube  may  aUo  take  place ;  bo  that  in  some  cm:*  uf 
fra(Tliir<'<l  ]>ctrous  Iwne.  bleeding  ocrurs  fntni  the  «»r.  nos-  i  h 
mouth  at  tlie  ttaine  time,  the  bluod  tliiis  dii*charged  fmm  f  "  ' 
openings  being  derived  from  the  same  source. 

As  alreruly  mentioned,  in  niispj^  of  injury,  in  which  cicape '"'f 
blood  frum  the  ear  is  on  early  symptom,  the  bleeding,  after  afe« 
days,  is  oft**n  j-eplaced  by  a.  pnle,  ittraw-i-oloured  Uuid.  A  case  in 
which  both  menilirana;  tyni|mni  weiv  ruptured,  and  the  hipmin^ 
rliage  was  followed  by  didclinrge  of  a  yellow  fluid,  is  recordwibv 
Dr.  Ray,*  of  Louisville,  U.S. 

Detttmction  of  the  tympanic;  walls  by  carie*  or  necrosis  BBJ 
ini])lirato  one  or  other  of  tlie  lai'ge  va(>cular  channels  ccntaiii*^  i" 
the  petrous  boue,  vi/.,  the  eai-otid  artery,  the  jugular  vein.  »"'' 
tlie  lateral  ginus.  In  a  ca«e  reported  by  Drs.  Moos  and  Staii»- 
briigge,t  there  was  eariea  of  the  ]ietitjus  portitin  of  the  teiup^ 
bone,  with  facial  jKiralyeis  and  fatal  liaMuorrhage  fi-oui  the  laruiiti 
art«ry.  On  examining  the  bone  after  death  there  was  a  deCciencj 
iu  the  e.tlennd  wall  of  the  earotiil  canal,  measuring  lonim.  (5  indi) 
in  breadth  and  7inm.  (about  ^  inch)  in  height.  The  ai-terv  »•• 
Iwire  t-o  the  whole  e.vtent  of  this  opening,  and  conx)ded  and  J^i'f* 
forated  near  the  promontory.  HesslerJ  has  collected  fourtw'B 
cases  iu  which  fatal  ha?morr]mge  was  the  result  of  a  simiUr 
leainn  in  the  walls  of  the  oai-otid  arterj'.  The  latter  may.  how^ 
ever,  be  exjKiaed  aflcr  carious  destruction  of  the  carotid  eaw 
u-ithout  being  involved  in  the  disease.  Cases  in  which  fi»» 
haemorrhage  has  been  eaused  by  deRtniction  of  the  walU  uf  tW 
jagalar  vein  or  of  the  sinuses  connected  with  the  temporal  IwiX' 

are  le.ss  troniinori. 

Treatment— When  the  hemorrhage  is  alight  in  amount  ainii* 
caused  by  polypoid  or  other  growths,  or  by  injury  not  involviUjT 
the  large  vesspls,  it  often  ceases  spontaneously.  Should  it  coo* 
tinue,  a  plug  of  cotton-wool,  impregnated  with  powdered  alui 
perchloride  of  iixjn,  should  be  introduced  into  th^  meatus. 

•  Arciirva  ^  Otvlogi/,  vol.  xr.  p.  192. 

+  ma..  Toi.  xiiL  p.  16:;. 

X  Arct>ir/ur  OhrenAeiUhntiie,  rol  xviii.  p,  I. 
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AVhen  large  vessels  are  affected,  more  active  measures  will  be 
require<I,  though  for  venous  haemorrhage — e.ff.,  from  the  lateral 
sinus — plugging  the  meatus  is  the  only  available  means  of  arresting 
the  flow  of  blood.  The  sinus  readily  becomes  occluded  by  the 
formation  of  a  thrombus.  When  the  blood  comes  from  the 
internal  carotid,  ligature  in  the  neck  may  not  prove  successful, 
inasmuch  as  the  collateral  circulation  is  readily  established.  In 
one  case,  Prof.  Billroth  tied  the  common  carotid  artery,  but  ten 
days  afterwards  the  haemorrhage  recurred  and  became  so  profuse 
as  to  induce  the  surgeon  to  tie  the  corresponding  artery  on  the 
other  side.  Two  days  later  the  haemorrhage  recurred,  and  the 
patient  died.  Urbantschitsch  points  out  that  ligature  of  the 
carotid  should  be  performed  only  if  it  be  fouud  that  well-directed 
pressure  upon  the  artery  arrests  the  bleeding.  Such  pressure 
^ill,  of  course,  have  no  effect  upon  hsemorrhage  the  result  of 
lesions  of  the  sinuses.  The  arterj-  has  been  tied  when  the  lateral 
sinus  was  the  real  source  of  the  haemorrhage. 
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through  the  osscotis  caual  of  the  same  aamo,  to  tiie  flurn  mah^^ 
wheiv  it  t?n(Js  in  a  rlilated  extreniify.  the  sarnm  ewlo'li/mj'hoii'!^^ 
A  cuminuiiicatioii  between  the  suh-arachuoid  spaces  of  the  br^^ 
and  spinnl  cord  aiid  the  peri-lvinphatic  space  of  the  ocxJile«i«^ 
provided  by  the  afput'ducttut  eorkht^.  while  the  ni-m'hiioid  6ht>  ^^ 
of  the  aiiditon,'  nerve  funilahes  a  passage  for  the  piidoli|-n%^ 
The  penlyraph  which  snrroimds  the  saccule  is  in  contact  ^^r%. 
the  menibrniie  of  the  fenestra  ovali?,  and  rereivea  from  it  tj 
vibrations  of  the  air  in  the  tynipar.io  cavity.  A  lax  serifta  < 
connective  bands  traverses  the  fluid,  and  keeps  the  menibmnoti, 
parts  in  their  plane.  ^^ 

The  Testiliule  is  irregular  in  >thape,  and  nieasiu-es  about  o3^ 
fifth  <.'f  an  inch  fi*oni  above  downwards  and  from  behind  fiirwonli; 
from  it«  outer  to  its  inner  wall,  the  distance  is  about  one-ti'ntii  of 
an  inch.     The  cochlea  opens  into  it  in  front  by  a  single  opening"; 
and  the  semi-circular  OAnals,  by  five  oriticea  Miinil.     On  ita  oittar 
wall  ie  the  feneetra  ovalig ;  and  above  this,  the  anterior  openiug^ 
of  the  anterior  wmi-f^in-ulnr  raiial.     Its  inner  wall  pi-esents  sevrt*^ 
minute  npertui-cs,  through  which  a  portion  of  the  auditory  ner^^B 
enters  from  the  internal  anditf)r\-  canal.     At  the  posterior  part  or 
this  wall,  is  the  openitijr  uf  tlie  aquieductus  vestibidi. 

The  openings  on  the  inner  wall  of  the  vestibule  are  i^wu^ 
twenty  in  number,  and  are  collected  into  fuai*  groups,  each 
constituting  a  macnU  crihroaa.     ThrungJi  the  upper  matuh. 
nerves  pass  to  the  utricle  and  to  the  anipnllte  of  the  auh 
vertical  and  horizontal  semi-circular  canals.    TTie  other  mt 
give  passage  to  the  nerves  for  the  posterior  semi-circular  cam 
and  to  a  small  branch  of  the  cochlear  nerve.      At  the  ant«l 
portion  of  the  vestibule  is  the  coinmencenietit  of  the  xatla  rettih 
of  the  cochlea. 

1'he  outer  wall  of  the  vestibule,  whicli  separates  it  fmm 
cavity  of  ihe  tympanum,  is  perforated  by  tlie  ftniewtra  ovali*,  but 
this  aperture  is  »i>  completely  cluBefl  hy  the  base  of  the  sta^H 
that   the    inner  surface  appears  quite  even.     At  t!ie   fore  part^O^ 
tlie  inner  wall  is  a  small  it>«nd  pit,  the  fovea  hemiij'kericfi.  wl 
i«  limited  behind  by  a  vertical  ridge,  railed  the  crutla  vnti 
Partly  in  the  roof  and  jiartly  in  the  inner  wall,  is  an  oval  del 
sion,  the  _/i/fe(«  hemieHii'lira.  the  inner  part  uf  which  is  separ 
by  the  crest  from  the  hemispherical  Ibsaa. 

The   Semi-circular   Canals    ai-e    three   osseoas   tubes,   sit 
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ftxt(xiiiff!»  involving  the  Gatc^ertan  ganglion  and  the  tfecoiid  and 
third  divisions  uf  tlif  fit'tli  nen-f,  caries  oi'  the  bout's,  and 
tamonrs  of  the  brain.  Otalgia  is  scimetimes  dne  to  the  in- 
flaenoe  of  malaria,  and  is  snnjetimes  coiniectfd  with  iiy|ihilis. 

In  young  children  pain  in  the  ears  is  oReu  due  to  teothiug. 
Is  such  cnsos  it  is  probnblr  caused  by  extension  of  inflammntiou 
from  the  mouth  and  pharyns  alon^'  the  Eustachian  hilie.  Hetiex 
trrit&tiou  may,  however,  take  part,  iu  its  production.  The 
tjiiifiaiiuni  id  supplied  by  the  tympanic  branches  of  the  internal 
canaid,  and  by  branches  of  the  internal  nmxillar}^  and  sItIo- 
mascoid  art4.*rie8,  from  the  external  carotid  trunk.  Irritation 
from  inflamed  ^inis  is  conmiunieated  to  the  otie  ganglion,  and 
dilatation  of  the  tjmpanic  vessels  results  fi*om  inhibition  of  the 
raso-motor  nerves.  If  the  process  become  severe,  it  may  result 
m  acute  catarrh  of  the  tympanum. 

'ITie  pain  bi  otalgia  is  either  intermittent  or  continuous ; 
when  due  to  the  influence  of  malaria  the  attacks  are  distinctly 
prriu<lical.  In  some  cases  the  pain  is  not  confined  to  tlie  ear, 
but  radiates  to  the  neck  and  shoulders.  It  is  scmietimes  accom- 
panied by  subjectivt'  auditory  sensations  and  d*'afnpss.  and  by 
llTpeneslhesia  of  the  skin  of  t^e  auricle  and  temple.  The  pain 
is  apt  to  be  increased  by  lond  noises  and  by  movements  of  the 
head.  Urbantschitsch  records  a  case  iu  which  bilateral  otalgia, 
whicli  hod  troubled  the  patient  for  eighteen  months,  wan  traceable 
to  pinnLi-playinj^  in  a  i-oom  in  which  resonance  was  veri*  marked. 
The  pain  was  decidedly  aggravated  by  loud  sounds,  and  was 
nUeved  by  galvanism. 

It  must,  of  courae,  be  borne  iu  uiind  that  otalgia  may  «»-exiat 
with  carious  t-eeth  without  being  in  any  way  dependent  u})on 
them.  In  all  coses  the  eai-s  must  be  carefully  examined,  and  if 
tto  disease  can  be  detected,  the  condition  of  the  teeth,  larynx,  and 
throat  ^should  next  be  ascertained. 

Treatment. — This  nnist  depend  upon  the  cause  and  duration  of 
the  complaint.  Deeayeil  and  aching  teeth  must  be  extracted  or 
lerwise  treated;  anosmia  rind  debility  will  require  tonics,  such 
^wpn  and  (|uinine.  The  latter  drug  will  be  neefid  when  the- 
ia  acx-ompanied  by  symptoms  of  tic  douloureux,  and  eepe- 
Ty  in  coses  with  a  histoiy  of  exposure  to  malaria.  Gelsemiuum, 
onenic,  ealicylate  of  sodium,  and  bromide  of  potassium  or  ammo- 
niora  sometimes  do  good  in  these  cases.     In  s}'philitic  subjects. 
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:iik1  a  half  in  kngtli.  am)  diiuinisheg  gradnally  in  ftixe  frot 
baae  to  the  apex,  where  it  ends  in  a  cul-(te-sac.  At  its 
mencemont,  it  is  Jibout  one-tentli  of  an  inch  in  dianiot'*r. 
scarcely  half  that  size  at  ils  terminatiuu.  At  it**  Iiase,  the 
preeeutti  three  upenhujs :  one  of  thwe  communicateu  with 
vestibule ;  anothei'  19  the  fenestm  rotuiula,  shut  off  from  tbf 
tyrapanuni  by  a  ineinbrane ;  while  the  thii*H  is  the  opening  of 
tilt'  w/mfdticfus  cochleiv.  which  leatla  to  the  jugular  foeea  and 
transmits  a  small  vein.  The  spiral  canal  makes  alx>ut  two  tnnui 
anil  a  half,  of  which  the  fii^st  takes  the  widest  aweep,  ao  u  1« 
<-ucirfI('  most  ui  the  secoiwl  tuni. 

llie  spiral  canal  of  the  cochlea  is  divided  into  two 
■or  patis^fet^  by  a  thin  osseo -  membi-annus  lamina,  atretrhm? 
Ijetween  its  mcKliolar  ami  pcripheriil  wall,  aii<l  on  which  thr 
uerrous  filaments  are  distributed.  I'his  lamina  iti  made  np  of 
two  parts :  one,  a  brittle  osseous  pi-ocess,  extendi  fi-uin  tin- 
modiolus  ;  the  other  part  is  membranous,  an<i  cxmnetris  the  ou 
rhiu  edge  of  the  osseous  zone  to  the  outer  wall  of  the  canal- 
this  way  a  eomjslete  septum  is  tbmied  between  the  vestibtilar 
tymjmnic  upeninfrjn  of  the  cochlea,  and  the  two  pai!i^a^£  iuUi 
which  the  lipiiiil  lamina  divides  the  canal  con-egpond  respectively 
to  thoi?e  chambers.  The  upper  passage,  towards  the  apex  of 
cochlea,  i»  termed  the  tiivij/i  rei<til'iili ;  the  lower,  towards  its  li 
the  (■■tWtf  iijiii^tftni.  Ill  the  lai^t  half  tuni  of  the  canal  the  s>j>i[»l 
lamina  ee&»e8,  and  the  two  scalo^  communicate  by  a  comniAW 
orifice  called  the  hfUtotrmut.  Tlie  axis  terminat^'ij  in  a  Ht'liialr 
lamella  at  about  half  a  Turn  fi-om  the  dome-like  t-unniiit  or 
cupola.  This  lamella,  as  viewed  from  below,  resembles  a  fonnd, 
open  on  the  side,  while  above  it  blends  with  the  cupola. 

I'lu-  ea\'ity  of  tlie  osseous  labyriuth  is  occupii-d  by  a  limpid 
fluid,  the  perilt/mph,  so  called  from  its  surrounding,  in  the 
vestibule  and  seini-i-ircular  catmls.  a  hollow  membi-anous  app>' 
i-atus.  the  membranoua  labyrinth,  which  latter  contains  a  simil 
fluid,  the  fimhhfmph. 

The  MembranouA  Semi-oiroular  Canals  ai-e  separated  by  the 
penlympli  fiinn  their  ojsseous  case;  their  wmcave  bonlere  off 
almost  adlieiviit  thei-eto,  but  the  remainder  of  their  circuiiU'enrm-tfi^ 
ie  at  a  greater  distance  from  the  bone,  and  is  connectefl  witii  it 
blood-veswds  and  connective  tissue.  These  canals  have  the  si 
names,   shape,   and  arrangement  as   the    osseous   canals    wtiMl 
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them ;  but  are  ouly  oue-lhird  uf  the  diameWr  of  the 
T.  A*  the  (WscoTm  i*nn,il;*  opfii  intd  the  vfstiliiilp.  sn  the 
bmuuiu)  out*!*  open  tit  Uith  fxtrt'iiiitifa  intu  tlie  utnnihii*, 
and  near  this  !ot(«'  Btnictnrp  eacli  tube  presents  a  slightly  dilnted 
part,  callwl  tlip  aminiUa.  'llipfte  |M>i1ioiis  are  rlijsely  adapted  to 
the  eiuTuiiudiii};  l»me,  and  euiitaiu  iu  tlieir  iiileriur  the  teinihia] 
r«mificariou»  of  a  portion  of  the  vestibular  branch  of  the  auditor)' 
oervp.  Tilt'  remaining  part  of  this  division  of  the  nerve  passes  to 
ike  $ncctilus  eUtjiticus  and  ifacculuf  fuinnflug  of  the  vegtihule,  where 
it  is  dutrihuted  to  I'ertaiu  structures,  the  uut-citUr  acu^ticc.  Tho 
iier  portion  oft^e  n\emhraiious  labyrinth,  the  cocMea,  contains 
Ki»-  term  in  at  ions  of  (Jie  second  branch  of  the  audittiry  nerve, 
which  are  to  be  found  iu  the  organ  of  Corti.  The  internal  ear 
vokv  therefore  be  said  to  present  six  parts  characterised  by 
pecaliar  ner\-e-ending(». 

ITie  membranone;  semi-circular  canals  aiul  the  other  atructnive 
oftjie  labyriutb  are  filled  and  kept  tense  by  a  watery  fluid,  the 
*Ddf>Iytnph.  In  the  recent  condition,  the  walls  of  these  stnictnn-s 
uv  ((uite  tmnaparent:  thuu^di  of  g^eat  delicacy,  they  are  com- 
poe<:d  uf  several  layers:  (I J  an  external  eonncctive-l issue  layer 
which  contains  the  vesseU ;  (2)  a  honioj^eneous  transparent 
t«a1  membrane,  lined  by  (-Sj  pavement  epitlieliuni.  t'loine  to  the 
utricular  orilices  of  the*  ampulUc.  and  ou  the  surface  whieli  pro- 
jects from  the  convex  border  of  the  arch,  all  these  layers  become 
thickened,  and  form  a  pivmiinence  in  the  cavity  resembling  a 
tttnib.  and  dijiliugui^habh■  to  the  naked  eve  by  ils  yellow  colour: 
Ifce  terra  crttUi  ticu»twa  is  applied  to  each  of  these  spots.  At 
oTtain  part*  of  their  walls,  the  utrirle  and  saccule  present  ainiilar 
rhangfa ;  in  each  nf  therw.*  cavities  thew  are  two  eulai"genients, 
iharply  circumscribed,  roundish  in  form  and,  whitish  in  colour. 
Tliw  tibn-ri  of  the  vestibular  branch  of  I  he  au<litory  nerve  can  be 
fmced  to  these  spots  iu  the  umpullre*,  utricle,  and  saccule,  and  are 
h«f  £<)und  to  terminate  in  a  pecidiar  manner. 

The  fibrils  wliich  enter  the  ma.cnl't;  and  the  crisUt!  acumiicQ: 
form  a  cUiae  dendroid  jdexua  in  the  mmihrana  [frofria  ■  there  are 
DO  terminal  luopi>,  but  the  tibrlls,  without  exception,  pass  to  tl>e 
laaal  membrane  and  the  epithelial  layer.  In  the  former  they 
\w  iheir  niedullan*  and  eoimective  tissue  sheath,  and  present 
ouly  axis  cyluulfi-s.  A  loutfitudiiuil  section  ot  an  ampulla  exhibits 
the  following'  stnictural  arrangements;  about  the  middle  of  th« 
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concavity  then.-  is  a  crescentio  projecHoii,  the  crista  anutim. 
which  oil  section  appeara  coniral  or  mushruom-shapftl.  Iti 
exti-emity  is  tornifd  Ity  the  fpithelinl  eoatiiij^,  whicli  covers  thi» 
wall  of  the  ampulla;  ami,  whew  the  latter  ■l>ecomes  free,  u 
converted  into  a  cloaely  adhertMit,  thick  niatm  of  cells,  from  the 
gtirface  of  which  long  s-titf  briftU's  prc»ject  in  a  radiating  manner. 
The  trunk  of  the  aiu]jullary  iien*e  runs  in  a  portion  of  rh**  wall 
from  whicli  the  crest  rises ;  and  as  soon  as  it  reaches  the  liase  of 
the  latter,  its  Ehvee  gradually  turn  inwards,  and  continue  a^  broad 
niednilaiy  fibi*es  to  the  epitlielial  niai'ttin  of  tlie  swellinj;.  wherr 
tliey  are  lost  to  view.  Aft«r  removal  of  the  tliitrk  epirht'lial  layer 
of  the  crista^  these  fibres  may  be  seen  to  break  up  suthlenly  int*p 
close  1irr»oni-likf  tuft«  of  ven.-  fine  fibi*iU.  destitute  of  a  meflullar^' 
sheath,  which  nni  towards  the  fi-ee  surface  of  the  epilht'lium. 

llie  above  account  is  based  on  M.  Schultze's  resi'anihe*, 
puhliwlipd  ahnut  thirty  years  ago ;  they  have  been  sninewliat 
niudlliiHl  and  expanded  by  subsequent  olwervei-s.  Scdiidtte 
thouffht  that  the  bristles  originated  between  the  epithelial  cells  of 
tJie  crista;  but  Hartuiaun  has  i4huwn  that  they  are  firmly  arlheivnt 
to  the  cells  which  form  their  bases.  Cells  bearing  stiff  bristh's  an* 
not  confined  to  fishes  ;  they  are  found  also  in  the  human  subject. 
Certain  deviations  exist  in  some  clas&es  of  animala :  in  plempodft, 
the  hairs  or  bristles  are  vt-ry  abun<Iaut ;  in  fishes,  binls,  and 
niamnialia.  only  a  single  bristle  is  conneeted  with  earh  epithrlial 
cell.  The  term  "  brietle-cell  "  is  applied  t<i  these  Btructupew,  to 
distinguish  them  fi-om  ciliated  celts  Iwanuf^  true  vibratile  ciUa. 
The  criaia  amstica  is  eoatcd  by  a  single  layer  of  cylindrical 
epithelium,  which,  by  gradual  transitions,  replaces  the  pavement 
oella  of  the  ivmainder  of  the  anipnllar\-  wall.  The  j>erfectly 
developed  cylindrical  cells  are  dividetl  into  two  sharply  tlefintst 
groups,  viz.,  epithelial  cells  without  hairs  (supjwrting  cells),  and 
briatle-cells.  The  former  are  represented  by  small  truncated 
cones.  whos<^'  blunt  t<?rmiiiations,  often  indented,  are  flmdy 
adherent  to  the  connective  tifisne  basis,  while  their  broailer 
extremities  prrjert  into  the  ampullro,  saccule,  or  vestibule.  The 
celU  l>elonging  to  the  set^ond  categriry  have  a  flnnk-like  Bha|>e,  and 
at  their  free  Iwrders  thei-e  is  a  peculiar  lid-Hke  structure  which 
strongly  refracts  the  light  (the  basal  seam),  beyond  which  there  is 
a  i«tifr  bright  prolongation  consisting,  wc(»nling  to  Retziu^,  of 
many  minute  fibres.     The  epithelial  cslU   prope 
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jdlowiah  pigment-granules,  wliicb  give  a  peculiar  tint  to  tie 
Itf  and  a'isUe.  Thf  cells  of  Ijoth  kiinlut  are  so  arranged  that 
loet  everr  haiiM^ell  is  purrcminlcd  by  live  cyliudrical  cells. 

Tl»e  hi^ttological  peculiarities,  just  described,  of  the  epithelium 
of  the  critta,  are  repeated  in  thi?  epithelium  of  the  macitiw 
mmticte,  and  the  tenuiuation^  of  Imth  branc-hea  of  the  auditory 
nerre  are  alike  in  the  fact  that  their  cilia  are  euvelaped  In  a  aemi- 
0nid,  tenacinns  substance  which,  after  treatment  witli  certain 
re«c:ent8,  stiffens  so  as  to  resendjle  a  membrane,  which  hna 
received  tlie  nanie  of  ctijmlti  termhuiliji.  There  h  only  this 
important  ditierence  between  tiie  two  parts,  that  the  mucous 
strBtum  of  the  nuicuitf  acufitiete,  on  its  free  surface  which  is 
ir&ahcd  by  the  endoii,-niph,  is  strewn  over  with  many  small  con- 
cTEZDeutu.  of  an  inor<ranic  nature,  the  Bo-called  "  ()tolitlw,"  which 
ve  wanting  in  the  arapuUft?.  The  otoliths  are  composed  partly  of 
many  small  amorphous  and  crystalline  bodies,  and  partly  of  large 
hunches  of  crj-stals  of  carbonate  of  lime.  'Hie  chalk-like  tint  of 
iiuf  mnetilfp  4u:iuitirw  is  due  to  these  bodies. 

With  i*egani  to  the  i-elatlons  of  the  nei*ve3  to  the  erisfip  and 
naeu//r  rfntstira'.  there  is  the  same  obscurity  as  that  in  which 
tfke  qneetion  of  the  peripheral  termination  of  other  nerves  ia 
mrolved.  The  assertion  is  sometimes  mode  that  the  axis- 
crlinderH.  devoid  of  medulla,  or  the  axis-fibrils,  pass  directly  into 
the  substance  of  the  hair-cells ;  but  a  very  intimate  connection, 
without  fnsion.  is  more  otten  described.  At  any  rate,  all  the 
hjstnlogical  facta  at  present  known  Iea<l  us  to  regard  the 
modified  epithelial  forms  of  the  bristle-cella  aa  the  proper 
terminal  apparatus  of  the  auditory  nerve  in  the  vestibule. 

The  iiecond  portion  of  tbe  auditory  nerve,  the  cochlear  branch, 
eontains  a  large  number  of  medullary  fibres.  Tonnected  with  it 
b  "Cortina  organ,"  which  includes  not  only  the  nervous  terminal 
ipparatns.  but.  as  in  tlie  vestibule,  hair-cells,  which  receive  the 
last  prolongations  of  the  audittir)'  ne^^•e.  It  is  unneceBsarj'  to 
dracrilte  all  the  investigations  that  have  been  made  into  the 
histological  structure  of  Curti's  oi-gan  ;  it  is  sufficient  to  mention 
iha-fe  {Kiints  which  have  a  special  physiological  significance. 

The  canal  of  the  cochlea  is  divided  into  two  distinct  spaces, 
separated  by  bony  and  membranous  septa.  The  principal  septum 
M  Ihe  lamina  spiralis,  which  is  comjiosed  of  a  jwrtion,  the  zona 
mrcHC,  proceeding  from  the  nio<liolua,  and  a  membranous  layer,  the 
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zona  membrnjuicea  or  memhnma  haeilarii,  nttAched  to  1  he  extt* nial 
"border  of  the  latter,  and  to  the  outer  wall  of  the  cochlea.  For- 
merly this  peptnm  was  the  only  one  that  wns  I'ecoffnis^'il :  juid  the 
portion  of  the  canal  altove  it  was  called  the  gcala  tvgiUmli,  the 
portion  Lelow  it,  the  emh  tumpani.  There  is,  howe\'er,  a  third 
membi-aiious  septnm,  first  properly  described  by  Heis«ner,  and 
named  by  Kfilliker,  Reifisner's  njembrane,  which,  sprin^nf^  from 
ihe  iipptT  snrface  of  the  Koim  oswa,  cWe  to  itu  outer  btinW. 
stretches  obliquely  towards  the  outer  wall  of  tJie  cochlea,  cutting 
off  a  third  canal  between  the  wala  vestihnli  and  scAla  tynipaui. 
termed  t)u-  cuuilU  or  dacttia  cochlearin.  or  the  seala  nu-Jia.  All 
three  canals  are  filled  with  endolympb.  Ilie  middle  one  contains 
Corti'a  oft^aii,   with  the  termination  of  the  cochleBr  nen*et*. 

The  osseous  portiou  of  the  lamina  spiralis  is  traversed  iu  it« 
iuterior  by  a  system  of  anastomosing  canals,  which  run  together 
to  a  cleft  situated  close  to  its  onter  border,  and  dividiiijr  it  into 
two  Umin^B.  In  these  canak,  and  in  the  mar^nal  cleft,  run  the 
cochlear  nerves  radiating  fi-om  the  modiolus,  which  they  enter  bj- 
a  number  of  fine  openings  arranj^  in  a  spiral,  the  jtniorait 
ftfnTal  h'rtcY.  The  spii-al  shape  is  due  to  the  linear  extentslun  nf 
the  cochlear  tube,  and  of  these  nerves  wJiich  have  incivased  in 
number  while  constrained  in  capacity  of  linear  extenKion,  The 
lamina  ppiralit*  is  pimply  the  projeetintj  plate  around  the  nf  rvea  ag 
they  pays  to  their  distribution  in  the  eochlear  cunul  (MneatiHter). 
Tlie  periU-mph  enters  Ihrougli  the  scala  vettUntli,  and  passes  down 
the  helicotreinn  to  the  gcoJn  ttpni>am,  whence  its  escape  is  pr^ 
vented  by   the   tncmi'ra.n>i    /»/mj«ini  gecunilaria. 

In  the  cochlea  the  acoustic  ai'ea  is  continued  as  a  stripe  along 
the  wall  of  tlie  cochlear  canal.  The  canal  itself  is  ron;jhlr  tri- 
angular on  section ;  one  si<le,  the  niot«t  vaiicular.  is  attached  tu 
the  outer  r<mvex  whorl;  the  second  (Ueissuer'a  menibraue)  ex- 
lentis  fwfm  this  to  fonu  the  floor  of  the  scala  vestibuli ;  while  the 
third,  stretching  to  the  tnnpanic  edjje  of  the  lamina  i^piralis, 
forms  the  roof  of  the  scala  tympaui.  Oii  the  osseous  portion, 
the  projecting  irirla  gpiraJus  is  prolonged  above  and  below,  and 
fonna  a  uoteh.  the  mtleus  xy'i'ivi/w  tji/pruH;*.  Tin-  nppiT  i-r  v«>(*tibular 
lip  is  (snered  by  a  culieular  structun-,  CorU'i  membrane ;  while  the 
Icm-er  or  t^-mpanic  lip  passes  into  the  mentlmuM  hofUnrif,  which 
extendi  over  the  meuibrauout!  InmitM  ((/>(ri/n.  and  supixjrts  the 
peculiai-  epithelial  ftructure.  kium-n  as  Corti'i  organ. 
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At  the  enrling  of  the  hhium  ttfrnptiHieum  the  aiwiitorj'  nerv^ 
fihrvs  posts  through  t'oramiiia  in  tht'  Im-iilar  niembraiif,  antl.  devoi(! 
of  their  niedullnn-  cyliiuk-i-s,  tliev  rt-noh  Corti's  organ  and  the 
ivan>-epithelial  wUs.  In  the  JnmiiKt.  gjnraiU  osseit,  the  auditorj' 
nwre  njni-  to  the  zoif-n  jjerfoyuta  iu  the  labium  itpnjfauicum, 
CoiTt«ip..iiKling  to  the  vestibular  kihium,  the  crista  ginralis  i& 
fumii^hid  with  radiatiug  ridge-like  elevations,  termed  '*  auditory 
U*ih,'*  the  number  of  which  is  estimated  at  almut  2,500.  Besides 
baring  a  itmniftive  tissue  stroma  and  a  periosttul  layer,  the  nisfa 
H>irtilU,  %vhich  contains  many  vessels,  is  likewise  covered  by  a 
giMsy  stratum  in  which  no  cells  can  Iw  diacoveivd. 

Tile  nunn/irttiui  iHi.fihrijn  extem!^  from  the  Inhvim  tifm}Kniicuin 
of  the  cruitn  n^nraVta  to  the  iujamentum  sini'alc.  Rising  from  it« 
surface  iA  the  Or^^an  of  Corti,  composed  of  Corti's  pillars,  which 
^^HDver^fe  and  meet  altove  »*o  as  to  form  a  seines  of  arches,  whose 
^^nse  is  the  tympanal  wall.  Between  the  lower  ends  or  feet  of 
■  thf  pillars  is  a  strip  called  the  zonn  avcHnfn,  and  extending 
outwards  an  far  as  the  lufttmenium  spitale  ia  the  zoua  jteeihuiUi. 
The  membrana  propria  presents  radiating  streaks,  caused  by 
fibres  nnuiing  in  a  definite  dii-eetion.  lliese  are  termed 
hasilar  lihiva   or  auditor)'  cords,  and  are  moat  marked   in  the 

On  the  htlnum  vestiliuiure  of  the  crista  »fnralie  cj'lindrieal  cells 
an?  placed  Ijetween  the  "auditorv-  teeth,"  and  are  in  immetliate  con- 
tact with  the  flat  pavement  epithelium  oftlie  finlat»  Sjnrali.i.  On  the 
taffivm  tyinjHinicum,  tJie  inner  supporting  celU  appear  aa  eleva- 
tiona  from  the  epithelinm,  and  the  inner  series  of  roda  appear 
between  these  celli*  and  the  inner  pillai-d  of  Corti.  These  latter 
and  the  onter  pillars  are  slightly  cun'ed  in  the  shape  of  the 
letter  S,  and  their  npper  and  lower  extremities  are  lai^er  than 
the  connecting  portions.  The  inner  pillars  are  somewhat  shorter 
tlian  the  outer.  They  number  about  5,000,  while  the  outer  are 
e^imated  at  3.8o0.  Each  of  the  latter  is  in  cuntact  with  two 
or  three  inner  onea.  Connected  with  the  outer  pillara  are  four 
rows  of  n.fl-shaped  cells  (Corti'a  celU);  these  ai"e  furnished  with 
hail*,  and  alternate  with  Deiter's  cylindrical  cello  which  are  devoid 
t4  such  prolongationa.  Next  to  these  come  the  external  sup- 
porting cells  (Heusen),  and  lastly  some  small  cells,  which  diminish 
ID  tize  as  they  pass  into  the  cylindrical  epithelium  of  the  xona 
jievtinata.     t'orti's  tunnel  ia  an  intercellular  apace  tilled  with  fluid. 
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Kn^w  of  the  tamintt  often,  then  pase  through  openings  in  the 
knl*cnnln  ^utrforaia  to  thi^  cochU-ar  canal,  and  appear  nn  fine 
vwioosc  tiWlltf  devoid  of  a  medullary  sheath,  an<l  resembling  tliu 
ttmii illations  of  the  vestibular  ner\*es  in  the  epithelium  of  the 
ehfttr  nzttnlicff.  niul  like  iiortiuni*  of  the  oll'ai-tory  nerve  in  tlio 
ul6ictor}'  njucons  membrane.  One  portion  U  directed  immediately 
otitwarHs,  bet^veen  the  inner  rode  of  Corti  and  the  snpportinjf 
cvUfi  which  Hurruinid  tlieni ;  while  another  portion  unites  to  form 
to(i6«  bundles,  which  wind  ixiund  the  turua  ul"  the  coflilea.  From 
tlterse  latter,  fibrils  jiass  thrcni(jh  the  cletitB  Iietween  the  outer  rods 
of  Corti  into  Ihe  tunm-l  of  the  coelilea,  and  form  a  wetrond  com- 
port itpiral  t>trand,  fmm  which  delicate  t-eta  of  fibrils  are  givt^u  off 
in  radiating  \mw.  Thetie  Bbrila  i-r(i!4ri  the  tunnel  and  paten 
through  the  clefts  between  the  out«r  rods  of  Corti  to  the  outer 
hair-celU,  where  they  again  beounie  spiral  and  tenninate,  in  a 
manner  as  yet  unknown,  between  the  outer  cells. 

Reiaaner's  membrane,  or  the  vestibular  wall  of  the  dnctus 
oockleariij.  begins  at  the  Uinbiis  of  the  osseous  spiral  lamina,  and 
ends  at  the  vestibular  Ijorder  of  the  outer  wall  of  the  duct,  it 
«oiwist«  of  an  extremely  delicate  connective-tissue  layer,  eitlier 
j^ruiTturelest*  or  faintly  titriated,  iti*  vestibular  surface  is  covered 
by  a  simple  layer  of  endothelium,  with  a  few  spin<!le-sha|x?d  cells, 
^metiine.><  containing  pigment;  while  its  t)*mpanal  surface,  which 
Uxtki  tuwanU  the  cavity  of  tlie  ductus  cochleai'is,  In  lined  by 
polygonal  flattened  cells.  Ueissner's  membrane  is  curved  and 
bulges  into  the  scala  vestilnili.  the  curvature  being  the  result  of 
nnequol  preii»ure  on  the  two  nldeii.  Pressure  upon  the  inferior 
aurfacf  can  be  moi*e  easily  rectiiied  by  escape  of  fluid  through 
ihe  a<|iuednctue  ctx-lilea?,  and  the  tension  of  this  wall  is  there- 
fore les»i. 

Blood-Vessels  of  the  Internal  Ear.  —  The  internal  auditory 
arierij  is  a  branch  of  the  banilai-;  it  passes  with  the  seventh  pair 
of  nerves  into  the  int4^>rnal  meatus,  and  di\ides  into  a  vestibular 
and  cochlear  branch.  The  latter  breaks  up  into  several  small 
t»-igs.  which  i»a88  thnjugh  the  ojwnings  in  tlie  tractus  spiralie, 
and  between  the  layers  of  iJie  i«pii-al  lamina,  and  are  finally 
ilurtribiiled  to  the  strurturee  of  the  cochlea.  The  largest  branch 
rona  ui  the  central  canal  of  the  cochlea.  The  arten.-  to  the 
vestibule  divider  into  small  bi-anches  which  pass  through  tlw 
posterior    wall   of    the    vestibule,   and   are    distributed    to    the 
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structures  it.  contains  and  to  the  aenii-circular  cjuiaU.     Eacli  of 
the  latter  receives  two  branch*^,  one  at  its  anipiillan',  and  thf 
otber  at  its  nnn-ftnijiiillary  extremity;  these  anastonios-  with  each 
other  nn  llie  lurvalm-es  ut'  the  canals.     Tlie  lahyrinth  also  receirK_ 
a  few  branchoft  fi*om  the  stylo-mastoid  arterj-. 

TI»e  veiii^  Imve  tlie  s.ime  names  n»  the  urt«riejs,  and  uuitc 
the  bottom  of  the  internal  meatus  to  form  the  conimenefiiieiit 
the  internal  anditorj-  vein,  wliich  opens  into  the  aajHrior 
sinus.     It  ii«  ihmhtful  whether  any  veins  i)a:*s  llmmfrh  thi'a<|ii; 
ductus  vestibuU  and  cuchlea*.     N'othinji   can  he  definitely 
with  regard  Ut  the  K-niphatic*  of  the  jntenial  ear. 

The  Origin  of  the  Auditory  Nerve. — Man\   investigations  Iut 
been  niudt-  fur  tiie  ii\ii-]jL*e  ut'  discuvering  the  deep  origin  uf  i 
anditoiy  nen'e ;  acfordinj^^  tu   PoUtzer,  the  recent  researches  of! 
Freud*  have  thrown  niUL-h  light  upon  this  very  difficult  rjuestio 
A  transverse  section  thmngh  the  medulla  oblongata  close  tt) 
lowest  part  of  the  auditory  nerve,  and  through  the  apex  of  rl 
large  olive,  shows  that  this  nei-ve  occupies  an  external  area  of  tl 
nii-dulln.    which    c.xteiuls    to   the   large    ascending    root  of 
trijffminus,  and  contains  a  section  of  the  restiform  body.    Al 
and  intental  to  the  latter  is  a  distinct  area,  which  Freud  attrfwl 
to  the  atidiloiy  nerve,  nnd  which  is  called  Deiters  nucleus, 
the  outer  corner  it  presents  a  large  nucleus  of  the  auditory  nw 
(the  anterior  or  exte^nial  nucleus),  and  cross  sections  of 
fibrea. 

Bundles  of  tlie  auditory  nerve-fibi-ea  are  seen  to   arise  fr 
spot*}  just  above  those  involved  in  this  section,  and  pas*  tlmvng 
the  restifonn  body.     Other  portions  of  the  nerve.  occupyiui» 
space  betAveen  the  (interior  nucleus  and  the  section  of  the  Ib 
root  of  the  lifili  nerve,  pass  tUivctly  into  the  lateral  area  of 
grey  tioor  of  the  fourth  ventricle.     These  latter  fibres,  tjie  ceul 
portions  of  the  nenv,  belono^  to  the  vestibular  division,  and  not' 
the  auditotT,-  nerve  proj)er.     These  vestibidar  nen*ea  can  1m?  ti 
ftt  the  lower  border  of  the  pons,  the  facial  nerve  and  tiie  th 
apivarintj  nn    tlip   inner   side.      Deiter's  uucleiw.    or  the   iui 
}H>rtiuu  uf  the  peduncle  of  the  cen.'beUnin.  cannot  lie  traced 
^rUirl* ;  but  the  fibres  which  it   contains  liend  roinid  and 
,itt»s*  the  andit«ri-  nerve.     The  margin  wliich  separates  it  from 
|tkm»  i«  fomunl  by  a  somewhat  thick  transverse  bundle,  whichj 
*  MaKatMrhri/t /iir  OhrcnheiUiuHde,  1866,  No.  S.  n.  9. 
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easily  demonstrated  in  aiiiiual*,  and  18  visible  in  the  Imnmn  brain. 
thnugli  coveivfl  W  fihret*  uf  the  pons.  It  arines  in  th**  anterior 
audit<tn-  nucleus,  and,  therefun;.  as  an  iii(}irect  prolMnjLrotion. 
belongs  to  the  nuditon-  uex'\e  proper,  and  crosses  the  median 
line.  It  terminates,  at  leoi<t  in  part,  in  a  jri'py  innsn,  the  superior 
olive,  whicli  is  proved  by  its  connections  with  other  parts  to  be 
the  ivBex  gaii^'Hoii  of  the  aiHUtory  nen-e.  Other  central  con- 
nections of  the  auiiitcry  and  vestibular  nerves,  tUr  jih(F  arautftp. 
jHUfl  across  the  raph^*.  Among  these,  the  so-called  ffri^  ttcimticfr. 
which  an*  ntore  or  less  clearly  marked  on  the  tioor  of  the  fonrth 

i  ventricle,  have  attracted  particTilar  notice.  Tliey  ai-e,  however. 
not  the  roots  of  thp  auditory  nerve,  but  central  pi-olongations. 
probably  from  the  anterior  nucleus. 

The  following  are  the  pnncipal  facts  that  have  Uxm  ascer- 
tained with  rejfard  to  the  origin  and  central  pro! nngat ions  of  the 
aaditon-  nen-e.  Its  two  poilions.  laln-rinthine  and  vestibular, 
arise  from  the  grey  masses,  already  dcscrihed.  in  the  medulla 
oblongatA.  and  closely  resemble  a  posterior  spinal  nerve ;  most  d" 
its  central  pitilongations  \kim  across  tJie  raphi^.  l^e  most  extfmal 
and  posterior  portion,  the  auditory  nerve  proper,  ends  in  the  large 
antenor  nucleu:*,  and  its  pruUiu^tions  rhert'fitmi  are  seen  as 
handle?  which  jiaH-s  rttund  the  restifumi  Ijodiea  towards  the  raphes 
ami  have  not  lx;cn  tmced  any  luither,  while  other  fibres  pass  into 
the  thick  transverse  bundle,  alivady  nieniioned.  Tills  latter  ift 
composed  of  several  constituents :  one  portion  connects  the  bordere 
»f  the  anterior  nucleus  toj^ether;  another  bundle  got'S  to  the 
superior  olive  of  the  same  side,  and  a  thicker  strand  to  the  same 
[art  on  the  opposite  side;  while  some  bundles  ai-e  supposed  to 
pass  dowiiwaixls.  towanls  the  spinal  currl.  'Hie  sujverior  olive 
appears  to  l>e  the  pinjflion  through  which  auditory  impression* 
produce  rellex  iu(»vements  nt"  the  eyes;  it  is  connected  with  the 
aucleus  of  the  sixth  nene,  an<l  also  with  the  poatci-ior  corpora 
quadrigeminn. 

A  seciind  portion  of  the  auditory  nerve  passes  into  fibres  whiclr 
are  distributed  in  Deiter's  nucleus,  and  orijfinate  therefrom.  Tills 
portion  is  nuK-phoIogieally  sijr'd'it^'ant :  it  foi-ms  the  asceudiii'; 
root,  \vhich  the  nerve  posst-t^srs  in  L-diumnn  with  the  fifth  and 
the  facia)  nen'es. 

A  third  (jfirtioii.  consisting'  "f  the  centi-al  and  superior  libres. 
furnishes  the  neives  to  the  seTiii-circular  <'anals.     It  runs  partly 
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through  and  partly  uii  the  inner  side  of  the  lYstifortii  body,  and 
terminates  in  the  inner  miditory  nucleus,  which  replaces  Ii«*it««r*« 
nndeiig  when  tho  Intter  heccmes  ntrophit-d.  Tlie  further  eunnec- 
tioiis  uf  the  vestibular  nenes  aiv  as  toUuws : — the  Ubres  Ic  the 
canals  are  couueoted  with  the  nucleus  of  the  sixth  iienre  and  cross 
the  rai>!i(!;  tliese  pnxluce  the  ocular  movements  in  jriddiness  ;  a 
bundle  of  fibiva  pitH-efda  downwards  to  the  sjiinal  conl.  and  uther 
bundles  pass  i-oiind  the  sides  of  the  ventricle  to  the  op|i(»8itt* 
central  ^nnj^Iin  ui  the  eeTebt-lliini. 

The  Phyiiology  of  the  Labyrinth. — Tin-  Isibyrinth  con^iPte  of  a 
cavity,  of  very  i-iunjiiimlL-d  >hu[)c.  iille<l  with  duid  and  surrounded 
by  firm  oftseons  woll-i.     In  the  latter  are  two  openings  into  the 
tyiupnnnui.  of  whifh  one,  the  feiieftra  ovaVis.  in  the  vestibule, 
is  closed  by  the  base  of  the  stapes;  the  other,  the  fenestra  r^ttnufhi, 
opens  into  the  cochlea,  and  is  closed  by  the  so-called  memJTann 
iijnijtani  eeciiivhiria,     llie  osseous  labvriiitb  contain?   rhe    mem- 
branous atrut^ures   and   the   tenuinations   of  the   nerws.      The 
douorous  vibratiuus  reach  the  latter  either  in  the  form  of  fluid 
niiibilatimiK   which   are  transinntted   by  the   perilymph  antl  en- 
<!olyiupli  of  tlie  labyrintii.  (.>r  directly  as  condeuwatiou  and  ex|ian- 
fiion  waves  which  aiv  tombicled  by  the  solid  walls  of  the  oss***!!!* 
labyrinth  to  the  membranous  strnctures  and  nerves.     The  dis- 
plart-nient  of  the  |>Hrilymph  i?  greater  for  low  than  for  high  tones; 
the  latter  causing  only  the  slightest  movements  in  the  fluid  of  the 
labyrinth.     The  normal  and  essential  route  for  sonorous  vibratious 
ill  the  human  subject  is  throngh  the  membrana  lympnni  and  the 
■trhuin  of  boneii ;  and  the  undnlatiuus  of  the  fluid  in  the  labyrinth, 
caused  by  the  movements  of  the  base  of  the  stape*  in  the  feuevtra 
ovalis.  ai-e  the  necessary  excitants  of  auditor)'  perception.     All 
undulations,  starting  from  tlic  stapci^.  must  be  propagated  in  eveni' 
direction,  and  traverse  all  i>aits  of  the  labyrinth,  that  is  to  say,  not 
■only  the  ve:rt.i))ule  and  seini-circuiar  canals,  but  ulstJ  the  entiw 
tube  of  the  cochlea.     They  are  transmitteil    from  the  Vf^libule 
along  the  scala  vestibuU  to  the  apex  <»f  the  cochlea  and  the  fluid 
in  the  scala  tjinpani.  and  thence  to  the  fene«tra  rotunda,  while  a 
second  i-oute  from  the  scala  vestibnli  is  tliruu|j;h  the  fluid  in  thp 
cochlear  canal.     It   is  owing  ty  the  elasticity  of  the  membrane 
covering  the  fenestra  rotunda,  which  yields   to   Uie   pressure  of 
the  fluid  of  the  labyrinth,  that  the  bai^e  of  the  Hapes  it?  able  to 
move.     The  membrane  of  tlie  fenestra  rotunda   is   incapable  of 
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rvciriviug  sonoixiUti  viliratioiis  from  tJie  oh*  iu  the  tympanum  and 
of  cuuvf)'iiig  tht'iii  tu  till.'  cochlfa. 

The  fonotioni  of  the  various  portioiu  of  the  internal  ear  M'ill 
now  be  cougidered  in  detail.  The  lUricle  and  the  taictde  ai-e 
nipposed  to  be  adapt*^  for  the  perception  of  noises,  as  dis- 
ttngoiafaed  fix>m  tones,  tlie  |tei\'4*ptinn  of  whtoh  in  thought  to  be 
the  fnnction  uf  the  cochlea.  It  would  npijear,  however,  from  tlie 
temlte  of  experiments,  that  these  partti  have  a  share  at  lea^t  in 
the  perteption  uf  tones;  in  some  heterojwwU  examined  by  Kauke, 
when  certain  notes  weiv  »4ouuded,  llie  audituiy  hains  were  seen  t** 
vibrate  freely,  and  to  cause  movement*  of  the  otoliths.  Volitzer 
also  refers  to  some  experiments  by  Henjsen,  on  the  audiiorj' 
^iparatas  of  crabs;  wlien  certJiin  tlclinit*'  suunils  weiv  jiroducvd, 
a  certain  number  of  liairs  were  throwii  into  vibrations.  Such 
exjH-rinients  pi-ove  that  not  only  noises  but  sounds  of  various 
^  pitch  affect  tlie  terminal  apparatus  in  the  nutcuite  and  ccuftte 
^KcwfioF  of  the  vestibule  and  ampullar. 

^m  The  Semi-circular  Canals. — Opinions  havL-  diiTered  ven  widely 
^^»  to  the  functions  of  the  senii-cireuiar  canals.  At  one  time  they 
»"rre  n-gni-dwl  as  Ilie  organ  thi-ougli  which  the  direction  of  sounds 
vas  t«timate<l ;  ac^x>^ding  to  another  theory,  tliey  are  not  cou- 
cenied  iii  the  jjei'ception  of  sound,  but  are  the  organs  through 
which  co-ordinated  movements  are  pertbraieti.  As  a  matter  of 
fact,  such  tubeji  containing  air  and  water,  will  conduct  sonorous 
ribration^  without  lost  of  force;  and  vibrations,  passing  in  the 
axes  of  the  eanaU,  must  uec^-ssarily  ivach  the  nervous  sti*uctures 
of  the  ampullee.  It  is,  however,  pretty  clew  that  the  tubes  are 
^Ktit  designed  l<»  fulfil  this  itiirjxjse,  for  the  vibrations  can  rc-ach  the 
^^Bipulla.'  direct  from  the  vestibule.  The  fact  must  not  be  over- 
^^poked  tliat  these  portions  uf  the  canals  ore  furnished  wit^ 
^Becidiar  nervous  structures,  whicii  are  certainly  adapteii  Ibr  the 
^^erception  of  sound.  According  to  another  view,  the  canals 
receive  the  vibrations  which  are  conducted  by  the  banes  of  (he 
bead,  and  convey  them  to  the  nervous  expansions  in  the  ampuUie. 
theory  of  their  functions  was  l>ased  upon  their  form  and 
iition ;  from  whatever  direction  a  sonorous  vibration  may 
erse  the  cianial  bones,  it  roust  impinge  upon  one  or  other 
the  eauals  almost  or  *juite  at  a  right  angle.  In  the  human 
yect,  however,  the  bones  constitute  a  very  subonlinate  channel 
tJie  conduction  of  sonorous  vibrations,  and  it  is  veiy  unlikely 
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that  the  fumrtions  of  the  canals  should  bp  thns  reslrictiHl.  Efjiially 
improhahle  h  the  tUeon'  which  asstgtis  to  the  canaU  the  fainiUv  of 
owvfvinji  iwptvision*  ns  to  the  ilipwtion  nf  sounds  ;  thj?  IftttPr:F 
ilrttTiuinrd  by  ihc  ivlatioii  of  the  nicnruiifi  to  the  ^'■uro--  nf  tlh- 
»Hinu)t»  to  the  anditoiT  nerres. 

The  w\'lHcno\vii  experimeuts  of  Klouivu»  prove  tlu»t  destmi-- 
lioii  «if  the  nieinhrauouH  cAnaI»  is  atteiiderl  by  ronseqiit-iiiy?; 
aiKxmnei'fed  M'ith  the  ^ense  of  hearing,  and  that  it  cauMea  srin- 
ploiu^  generally  described  as  vertigo.  Admitting'  that  ibp 
phetionienA  in  qnestion  are  due  tn  the  injuiy  of  the  rannis  hhof. 
it  bv  nu  means  follows  that  the  nervous  expansions  in  the  nvft 
oTtufticir  |tlay  no  part  in  the  i-eception  of  sonorous  iinpresMflw. 

In  Klonren?'  pxperinienta.  wliieh  have  been  often  rppeiil«i. 
one  or  more  senii-ciiTulaf  eaiiala  were  divifletl  on  one  or  Iwth 
sides,  pigeons  being  usually  selectwl  for  the  operation.  TV 
results  appeared  in  the  form  of  luoveniezits.  divisible  into  ihn* 
cla.sses.  In  the  (Irst.  tliere  weiT  ti)-ftnd-fi*o  pendulnm-like  uiotp- 
nient«  of  the  head,  associated  with  intermittent  oseillatious  of  ilif 
eyes.  In  a  second  Ret.  the  pif;v-on  moved  round  in  a  circle;  whilf 
in  a  third  form,  the  head  was  bowed  down  so  as  to  come  in  conliict 
witii  the  ground,  and  the  beak  was  directed  baokwardj.  Vomh- 
iug  ia  generally  superailded  to  the  otiier  syniptonis.  Tbr 
pendnluni-like  nifn'ementi?  differ  arcordinjr  as  different  cara^i 
are  divided  :  thus,  when  the  horizontal  caiia!  i»  injui-ed,  the  tuotv* 
oirnt  ia  also  homontal  to  the  left  and  right ;  injury  to  a  ^vrti«l 
casttl  i«  followed  by  an  nji-nnd-down  mcvenient;  and  when  both 
dtoMve  of  cjinals  are  injured,  the  twfi  kinds  of  niovenientfi  lUj^^ 

Opinions  ditfer  as  to  the  relations  exi.'itinir  l»etween  tin-  iujiin'^H 
■M  tW  motor  phenomena ;  some  ohservers  think  that  the  l.itt(.-t- 
WRfr  4«iP  lo  the  altered  conditions  of  excitement  of  the  ampiiUan" 
'■W|lM>oiir  of  the  nerves,  while  others  assetl  that  they  an*  eaimi^! 
Ijt  W<t»T   111   ailjaoi'uT    parts   of    the    c^rebelluni.      Those  wIk> 
«k«iM>»  the  first   tluwrj-  differ  as  to  the  manner  in  whirh  tin* 
•  V  MtM.ttHl.  some  supposing  that  the  disoi-dered  niovemenU 
^^  ,.^-  »f  llw  «Wrease  iu  the  atiniuU  which  normally  originate  in 
^kr  4«AiinKv  *4  fhf  labpinthine  fluid,  and  var}-  with  the  jHwititiO 
^HNto4.     Accurtling  to  another   new,  the  injury  pn 
■n,^^■*.  .^  the  fX'riidieral  apparatus,  and  this,  bt-ing 
,,,,»w..    .     n.    -vrt4>rumt  causes  ilie  pt'cniiar  niovemeuw.    (i' 
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boiievM  that  the  ppessure  of  the  endolrniph  upon  tlie  ampullar)' 
endings  of  the  nerves  varies  with  the  position  of  the  head ;  i>therg 
suppoBP  that  muvt'nu-nt  of  tile  emlolymph  is  always  asMJ0tate<1 
uitli  nioveniftit  of  the  latter  part.  The  im-clmnical  irritfltion. 
tlin5  priKlncei^l.  must  vary  in  the  different  ainpullit*  with  the  cranial 

movemttnte,  and  henct*  it  gives  rise  to  specific  senuatione  iu  tJie 

central  organs,  enabling  animals  aiid  human  liein|L'»*  to  fonn  correct 
ideas  as   to  the   position    of  tho   head.     ^VheH   the   endolymph 

^gcape.'s.  as  the  result  of  injury,  tbe  normal  stininlua  to  the 
anipullaiy  nerves,  and  the  nceesifary  condition  fur  the  disjclmrge  of 
their  functions,  is  either  lessened  ov  altogether  aUilii^hed  ;  and  the 
absence  of  any  message  from  the  periphery  rendei-s  the  animal 
incapable  of  estimating  the  position  of  its  head.  The  i-esulting 
sensation  of  vertigo  is  the  final  cause  of  the  pendulum-like  and 
other  movements*.  Goltz  Thei-efure  regards  the  semi-circular  canals 
08  s])ecific  8ense^>rgan:^  for  maintaining  the  position  of  the  head, 
Aod  indirectly  for  the  et|uilibriiun  of  the  whole  body. 

Another  view,  of  a  momewhat  similar  character,  is  that  moin- 
tmued  by  Cyon.      He  assumes  that  the  disorder  uf  eijuilibrium 

"  li  due  to  the  vertigo,  but  he  thinks  tliat  the  latter  is  the  restdt 
of  the  auditory  sensations  which  are  transmitted  by  tlie  anipuUarj' 
nervee  now  placed  under  abnonual  conditions  of  excitement. 
Tlie  movements,  however,  continue  during  sleep,  and  tins  fact 
tends  to  show  that  they  cannot  be  due  to  sensations  of  soinid. 
It  has  Wen  stated  that  disonlers  uf  etpiilibrium  ixmtinue  after 
the  wounds  have  completely  cicatn^ed.  and  tlic  head  n'tnalns  in 
ite  new  position;  hence  it  would  seem  that  the  phfiiomena  ore 
not:  dne  to  peripheral  in'itatiou.  Dr.  Brown-Seipiard  states  that 
the  symptoms  do  not  depend  on  tlie  section  of  the  canals,  "but 
are  the  ivsnlts  of  an  imt^tion  of  the  auditoiy  nerve,  fmm  the 
ti-actiou  ujion  it  by  the  membranous  seini-cirL-nlar  canals  at  the 
time  of  division."  He  does  not  think  that  auditory  sensationB 
play  any  pait  iu  the  prcMbiction  nf  tbe  movements.  It  has  also 
Iieeii  shown  that,  when  the  operaliou  luu*  been  very  carefully 
perfoimed,  after  a  tinu'.  the  pendulum-like  niavement«  either 
partially  or  completely  eeiLse,  and  that  rc»tatoiy  movements  air 
developed  oidy  when  the  cerebellum  has  been  injured  or  lias 
tmbsequently  become  aflected. 

Amid  go  many  conflicting  opinions  it  is  difficult  to  doteraiiuo 
the   real    functions   of    thii    semi-circular    canals ;    some    recent 
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experiments,  liowever,  throw  more  li^jht  upon  the  pu]>ject.  It  has 
been  ascertained  tlmt  lixceration  ami  the  application  of  ranstics  to 
the  membranous  canals  are  followed  by  convnlaive  action  of 
various  nuiscIeB.  and  that  the  same  resiilt  ia  witnepsed  aft«»r 
crushing  the  trunks  of  the  auditon-  nerves ;  but  if  both  nerves 
are  separated  from  theii'  origins  in  the  braiu,  Uiere  ia  no  per- 
manent disorder  of  etjiiilibrium.  There  ia.  therefoiv.  nn  founda- 
tion for  the  hyiJoHn^iti  which  assumes  that  the  effetTt-^  of  injury 
to  the  canals  are  referable  to  defective  stimulation  of  the  auditor)' 
nerves.  In  rabbits.  inJurieR  to  the  membranmis  canals  are  followed 
by  c'uiitraction  of  the  sphiuctor  of  the  pupil  on  the  affected  side; 
tliis  rausclo  is  not  under  the  control  of  the  will,  and  the  change 
whirh  takes  place  i^  rlearly  the  result  nf  reflex  action,  and  is 
analogous  to  tlie  niuwnlar  contractions  obser^-ed  in  other  parta. 
Even  after  the  brain  has  been  removed,  injuries  to  the  canals  will 
produce  movements.  Heflex  impressions  are  obnously  convej'ed 
by  the  vestibular  branch  of  the  nurtitory  nen'e.  but  it  is  doubtful 
whether  auditory  stimuli  nix"  thus  propagated.  Contractiona  of 
the  tensor  tympani  always  canae  sensations  of  sound,  and  the 
change  in  position  made  by  animal.s  at>er  such  impressions  may 
be  regai-ded  aa  an  inviduntar)-  ivflex  movement.  The  general 
movements  of  the  body  and  the  start  of  alarm  which  are  caused 
by  unexpecterl  and  IothI  noiws  are  to  be  referred  to  the  same 
category.  It  may  hf  that  some  fibres  of  the  vestibular  liranoh 
are  the  channels  for  reflex  action,  while  those  connected  with 
the  cristte  and  uw/rnlfp  tiexalictc  convey  impressions  of  sound. 
Other  theories  with  regard  to  the  functions  of  the  Bemi-circular 
canals  will  be  discussed  in  the  chapter  on  "  M^nii^w's  Group  of 
Kymptonid." 

The  Fonctiou  of  the  Cochlea. — The  cochlea  is  the  peripheral 
organ  fur  auditory  sensations,  which  commence  in  excitement  of 
the  terminal  fibres  of  the  cochlear  nerves.  Certain  structuree 
in  this  part  of  the  ear  resolve  the  conip1icate<l  wave-fnrms  of 
musical  tone*  into  their  components.  Ir  was  once  eimsidered 
that  the  rods  of  Corti  were  the  apparatus  that  vibrateel  and 
stimulated  the  terminations  of  the  nerves;  bnt  this  xnew  appears 
to  be  incorrect.  In  birds  and  amphibians,  which  an*  able  to 
di>(ringntsh  musical  tones,  these  rods  are  absent;  and  it  18  now 
believeil  that  the  stretched  radial  fibres  of  the  membrana  ba.silarig. 
on  which   Corti's  cells  ai*e  placed,  are   the  essential   organs    in 
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qoeBtion.  These  cells  havp  cilia  on  their  upper  enda,  and  are^ 
about  2.000  in  uuinWr;  tlii-ir  coiineotiun  with  the  teniiiiiatiuiiiiL 
nf  the  cochltjfti'  nerve  has  been  pretty  clearly  demonstrated.  The 
membrane  is  net  of  equal  width  throughout  its  extent ;  but 
increaK0  from  the  lowest  winding;  of  the  cochlea  to  the  cupola. 
Thtw,  a  string-like  fibre  of  the  membrane  wliich  is  capable  ol" 
vibrating  c*im*spond«  to  evety  possible  simple  tone.  DiiTerent 
parte  of  the  nientbiune  are  adapted  I'or  different  tones;  the  lower 
portions  receive  impressions  of  high  notes,  while  the  upper  part 
of  the  membrane  toward?  the  rupola  is  adapted  for  the  reception 
of  low  notea.  *i1]ii^  ilivi^ion  of  function  has  been  demonstrated 
b}'  experiment  and  by  |>athoIo^ical  obsen'ation.  In  dogs,  destruc- 
liuu  of  the  apex  of  the  o(K*hlea  causes  deafness  for  low  notes. 
wh»u  the  lower  winding  h  injui-ed,  the  animal  fails  to  peireive 
high  tones.  In  a  case  recorded  hy  Moos,  of  deatiiess  for  high 
uotee.  atrophy  of  the  nervous  structures  in  the  fij-st  turn  nf  the 
cochlea  was  found  at>er  ileatli. 

When  a  definite  note  is  sounded  a  certain  group  nf  fihres  is 
thrown  intu  vibration ;  the  fibres  in  tlie  neighbonrhuod  do  not 
remain  altog<'tlu-r  at  rest,  bnt  likewi-ne  vibrat*  to  a  certain  extent. 
Thii-  secondaiT  vibration  explaJTi*  the  fact  that  when  a  sound 
continnously  incivases,  the  perception  of  it  increases  in  a  similar 
manniT,  and  not  in  i-eparate  stages,  such  as  would  be  noticed  tf 
only  istdatdl  poi-tions  of  the  mcniKrane,  one  after  another,  were 
thrown  into  vibrations.  It  must  also  \>e  i-enu^mbei-ed  that,  as  a 
general  rule,  a  sound  contains  a  nuniU'r  of  overtones,  and  there- 
fore excites  simultaneously  grouiw  of  fibres  of  the  basilar  mem- 
bnuie  coiTesponding  witli  these  tones.  Eveiy  sound  which 
reaches  the  ear  excites  peudidnm-like  vibrations,  some  belonging 
lo  the  fumhLinenlal  tone,  and  others  to  the  overtones. 

Recent  investigations  by  Fen-ier*  and  uthers  Imve  shown  that 
the  psycho-acoustic  centre  lies  on  both  sides  in  the  temporal  lobe. 
anil  more  especially  in  the  superior  temporal  gyrus  of  this  lolie : 
when  it  is  completely  removed  deatiiess  ivsults.  Irritation  of  the 
superior  temporal  convolution  in  monkeys  causes  quick  retraction 
and  erection  of  the  o]>p(*site  ear.  .'issoe-iated  fretpiently  with 
opening  of  the  eyes,  dilatation  of  the  pupils,  and  turning  (tf  the 
head  and  eyes  to  the  opposite  side.  Ur.  Ferrier's  vit-w  is  suj)- 
ported  by  the  post-mortem  examinations  of  several  cases  in  which 
*  CrooDiHo  Lectores  on  Orelrnl  LocstiHitlOD,  Snt.  Mat,  Jour.,  June  99, 1890. 
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■complete  bilateral  deafness  was  associated  with  atrophy  of  the 
angular  gyri  and  superior  temporo-sphenoidal  convolutions  of 
both  hemispheres.  Word-deafness  has  been  found  associated 
with  lesions  of  the  superior  temporal  gyrus  in  the  left  hemisphere. 
In  this  condition,  the  patient  is  not  altogether  devoid  of  auditory 
sensation,  for  he  can  hear  the  ticking  of  a  watch,  and  can 
recognise  and  hum  an  air ;  but  articulate  sounds,  except  perhaps 
his  own  name,  or  some  simple  combination  of  words,  have  no 
meaning  and  cannot  be  repeated.  Further  confirmation  of  the 
localisation  of  the  auditory  centre  in  the  convolution  referred  to 
is  afforded  by  cases  in  which  auditory  symptoms  of  various  kinds 
were  connected  with  irritative  lesions  implicating  this  gj'rus. 
Two  cases  of  this  nature  have  been  reported  by  Dr.  Gowers.* 
It  would  appear  that  the  fibres  of  the  auditory  nerve  decussate 
in  the  brain,  for  if  the  cochlea  be  destroyed  on  the  side  on  which 
the  temporal  convolution  is  injured,  the  animal  becomes  com- 
pletely deaf. 

*  Diseases  of  the  iitrvout  System,  vol.  ii.  p.  21. 
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ETIOLOCn".  SVMITOMS,  AND  UIAOXOSIS  OF  DISEASES  OF 
THE  INTEICXAL  E.\K. 


Coapantire  Fre»iuencj  or  Diseases  of  tlie  Ijibjfrinth— Three  Cla«Bea^  of 
Causes:  (jenerai,  Local,  and  Traumatic  —  Infectious  Diseases — 
Liability  of  Auditorj-  Nerve  to  be  Attacked— Nerv dub  Deafness^ 
.Morbid  Conditions  of  <_>r(ran8  of  L-ireulation,  etc.— ICffects  of  Certain 
Itru^  upon  the  Internul  Ear— Uiswwcs  of  the  Bmin—Kx tension 
ol  Morbid  Processes  Crum  the  .Middle  Ear— External  Influences, 
Cold,  Shoi'ks,  ete.— .Syrnjitonis  of  ItisorrU-rs  of  the  Labyrinth— Peaf- 
nesft— Paracusis  Subjective  Sensations— Giddiness  and  Disorders 
of  Coordination — Nausea  and  Vomiting— Diajrnosia  between  Diseases 
of  the  Labyrinth  and  those  of  the  CorelwUura— Acoustic  Ilyper- 
asthosia — lYugnosia— IHagnosfs  of  IHseases  of  the  I>abjTinth- 
Deafnea«  as  a  Symptom  -Jtouc-CumJuction  -Hinne's  Test — IJczoId's 
Method— Drawbacks  Connected  with  llinne's  Tewt — Testing  with 
High  and  l^w  Xot«8—(ia] ton's  Whistle— Konig'a  Rods— Condition 
of  Slembrana  Tympani  and  Kustaohian  Tube. 

Diseases  of  the  Labyrinth  ait-  either  of  primarj^  or 
sp<*..iiiiary  origin  ;  ihutit?  ut'  the  lormer  class  nre  relatiTely  infre- 
ifnt^nt-,  conetituting  al>nut  5  pfr  cent,  of  all  cases  of  affectionB  of 
the  ear.  Secondaty  ditteasc  of  the  labyrinth  is  not  nncomnion, 
for  it  is  apt  to  eupervent*  upon  .'ulh.^sivc  and  other  proceesee  in 
Ihe  raiddltf  ear. 

Th(»  Causes  of  afTtn^tionB  of  the  lahyrinth  may  be  (lindrtl 
into  three  cla:ibt.-s.  Tin-  lirst  will  include  those  of  a  penernl 
diaract«r,  and  (lt^*pending  on  disorders  of  nutrition  and  circtiln- 
tioo;  the  second,  those!  whicti  are  local  in  their  origin,  the 
kbyrinth   participating    in   morbid    conditions  of  neighbouring 
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parts.      The   thirtl    class   iiieltules    e^tterim]    infloences,   bucli   ais. 
cold  aiid  iiyuries  of  various  kinrls. 

I.  Among  the  cniisea  holon^np;  to  Uie  first  clima  vnrioas 
infectious  diseases  oocnpy  n  prominent  place.  The  |>6rt  that 
the  aonte  exanthemata,  rhe  cmitimit*d  fevers,  syphilis,  mumps. 
rtc,  often  take  in  the  cana&tion  of  middle-^ar  affWrJons  bai 
bt-en  fully  dist-nftsed  in  a  previous  chapter ;  in  a  smaller  pro- 
portion of  cases,  grave  disordera  of  the  labyrinth  originate  in 
.'1  similar  manner,  either  with  or  without  any  implicatioD  of  the 
structures  of  the  tynipannm. 

Politzer  draws  arrentian  to  the  fact  that  the  anditnry  ncrvrii 
more  readily  affected  by  morbid  pouKnia  drculatiuj^  vritli  tbr 
blood  than  any  other  nerve  of  special  sense.  Affections  of  tV 
optic,  gii.^tatory,  and  olfactory  nci-vea  are  wldoni  Of^^ociated  with 
infectious  diseases.  It  must  be  confessed  that  little  is  knomi 
with  ref^ard  to  the  changes  in  the  andittirj'  nen'ous  apparatai: 
but  their  existence  may  be  inferred  from  tlio  eymptonis. 

Auditorjr  perception  somet  imes  becomes  weakened  during 
the  cx)ur8e  of  non-iufpctiona  chronic  disorders,  of  an  eshnustiiiL' 
character,  and  svwh  a  loss  of  function  may  eventually  becoiw 
permanent.  Closely  alUe<l  to  these  cases  ai*e  those  of  so-called 
"  nervous  deafness,"  in  which  there  is  no  recognisable  diseiiw, 
either  in  the  orphan  of  hearing  or  in  the  syf^tem  generally,  bwi  tlir 
patients  are  weak  and  low,  and  their  hearing-powers  are  nutn-ur 
Ie*s  diminished.  Some  authorities — e.ff..  Dr.  Hoosa  and  tJieU^ 
Mr.  Hiutoii — have  i-efused  to  acknowledge  such  a  causation. l)ul 
mainly  on  the  ^nxninds  that  in  many  cases  descril)wl  as  inslatiOK 
*)f  "  nervous  deafness,"  some  affection  of  Ibe  middle  ear  can  I* 
detected  on  examination.  "Besides,  it  cannot  be  said  that  ner«>us 
}>eople  ai"e  e,s])eeially  liable  to  deafness  from  lesions  of  tJie  lilij* 
rinth.  any  more  than  they  are  to  atrophy  of  the  optic  nerra 
On  this  point,  Mr.  Hinton  says  that  it  is  difficult  for  hiro  t* 
accept  debility,  nervous  or  other,  as  a  cause  of  ner\'6W 
deafness."* 

There  is,  however,  more  probability  attached  to  Dr.  McBrid^* 
view  t-o  the  effect  that  functional  impairment  of  the  auditun 
nerve  may  occur  in  cases  of  debility  and  nervous  depi-easion.  and 
without  any  demonstrable    lesion.      He  auggesta   two  pooaible 

"  Boom,  J>imtm  of  iht  E>ir.  7th  Gdltlon,  p.   614.      See  a)M>  Hinlon,  JV 
Qiieatiow  of  Aural  Surytry,  pp.  163,  215. 
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Unationd  a^c  to  the  niaiiuer  in  which  the  organ  of  hearing 
inttarnced  by  the  tftate  of  tlie  general  system.  1.  The 
itorj*  nerve  niay  become  impaired  in  ita  function  by  eharing 
Xhe  general  nen-oua  depression,  the  resultiug  condition  being 
&nAloy;i}u^  to  uervoud  asthenopia.  2.  As  stiggeeted  by  Dr. 
\ViAkes,  the  deaiiiess  may  depend,  in  part  at  least,  upon  atony 
ar  paresis  of  the  teneor  tynipani  ninscle.  Should  there  be  |iartia1 
de*fQefis.  due  to  uiiddltx-ar  ditiL-aiie,  any  condition  of  dcbUity  is 
fikely  to  increacie  the  lo«^. 

It  ifl  nece&sarj*  to  remark  that  the  diagnoeie  of  "  nervooa 
ddft&iaaa"  must  not  be  loo  hastily  made.  'Hie  results  of  niauy 
p(«t-morteni  exoininatiunti,  made  by  the  late  Mr.  Toyiibee,  gt» 
prove  that  m»t  a  few  diwtnlerri  of  hearing,  formerly  daiwed 
.nervous  deafuess,  are  really  caused  by  aakylosis  of  the 
«tapt*«. 

Various  morbid  conditions  of  the  heart  aud  lungs  are  liable  to 
%Eect  the  auditory  nerve  by  obstructing  the  circulation  of  blood 
ia  the  cerebral  veissels.  Degenerative  dii^eaaes  of  tht;  kidiieys  and 
tiver.  ami  some  gastric  and  uterine  disorders,  are  occasionally 
K^rciated  with  symptoms  referable  to  the  same  nerx'e.  In  some 
ates,  the  association  is  doubtless  accidental ;  but  in  others,  the 
OQimectioD  would  seem  tu  be  direct,  inasmuch  as  the  aural 
nmptoms  are  wont  to  vorj'  from  time  to  time,  their  gravity 
seeming  to  depend,  in  some  measure  at  least,  upon  the  condition 
of  the  original  lesion.  In  wumen  at  the  menojmuse,  the  general 
and  local  neurotic  disordei*s  t^'ud  to  nggi-avale  any  f^xinting  aund 
affections,  and  to  cause  the  reappearance  of  those  that  have  sub- 
sidexl.  Noises  in  the  ears  are  apt  to  become  very  troublesome  at 
this  perio<l.  and  are  sometimes  a)<4»)ciaLe<l  with  vertigo  and  dimi- 
aation  of  hearing-power.  Adhesive  processes  in  tlie  middle  ear 
advance  with  iucrearied  rapiditj". 

Effect  of  Dm^  upon  the  Ear.— Akin  to  the  functional 
disorders  of  heai-in^  noticed  in  tJie  aliove  paragraplm  are  ihose 
symptoms  which  are  liable  to  be  produced  by  certain  drugs,  such 
quinine,  salicylic  acid,  morphine,  and  lead,  and  by  the  Im- 
erate  us*  of  alcoliol  and  tobacco.  Large  doses  of  quinine 
almost  invariably  affect  the  organ  of  hearing,  and  prodocu  sub- 
jective noises,  as  of  bells  ringing  Ju  the  ear,  whih-  the  patient 
brcumes  more  or  less  deaf  for  a  time,  Uinger  stati-s  that  some- 
times, though  very  rarely,  thw  deafn«fs  becomes  (wrmancnt  and 
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complete ;  as  a  genernl  rule,  howerei',  tlie  noises  cvaee  ut 
time  (in  a  few  hoiii-a  or  da;('*).  and  the  hearing  agnin 
naturftl.     Dr.  Kircimer,  of  WUr/burj:.  gave  large  doaes  of  • 
tci  i-abbitfi,  &ud  on  killing  the  animals  and  examining  t-t* 
found  h}^)encniia  and  hfeniorrhages  in  the  niacoiis  nifniljx* 
the  tynipaiiuni  and  in  thf*  Iah}-rinth.     He  attribuh-a  these  f»X'^ 
ances  to  vaso-motar  diaturbnncv ,  leading  to  congestion  and  «?^^ 
tion.     Among  otlu-r  niorked  eymptonts  caused  br  salioin  *'*'^' J 
derivatives,  deafnt-ss  and  noises  in  the  eara  are  commooly  nO^  '~Q^ 
Opium  piTxluces  stime  amount  of  deafness;  "it  it  said  to  i*"^^.^ 
the  conductivity  of  sensorj*  nerves,  though  this  blunted  aeasi'*'     ^ 
must,  be  due  in  some  measure  to  the  effect  of  opium  on  the  ^     ' 
matter  of  the  brain,  depressing  the  jxmer  of  perceptiou"  (Rini?*^  ^ 
Subjective  auditory  symptoms,  in  the  form  of  hall«cinarii>ns,  h."** 
I)een  trjiewl  h»  the  effects  of  lead  ;  small   d<)t«Hs  uf  alcohol  inciv*'^^ 
the  perceptive  faculty,  while  large  qnantities  act  decidfdly  ii"  '"* 
opiKjflite  direction. 

ir.  'Hie  seffjiid  rategnry  includes  caiiftei*  of  a  local  charw''*'^' 
the  labyrinth  pju'ticipatiug  in.  or  Ijeeoining  affected  by,  niorbio 
conditions  of  neighbouring  partfi.     In  diseases  of  the  brain  no" 
its  meml.iranen.  the  connection  between  the  original  li'^ion  Hi" 
the  nflcction  of  the  tabyrxnth  can  (dien  U*  clearly  made  out,   lo 
simple  anil  epidemic  cerebrospinal  meningitis  (/tw  pag*»  524)  W»o 
in  tnmonrs  of  thfi  brain  the  morbid  prrn^ss  extends  either  by  tlit^ 
blocd-i'esseU  or  along  tlip  auditory  nerve.     It  is  easy  to  nudrt- 
stand  how  such  {-onditions   as  congestion,  exndation.  and  cm 
hwrnorrbage  in  the  «Lrueture8   of  the  labyrinth   and  atrophj"  o> 
the  ner%*ous   structures,   may   W   caiined   by  prpp(*nn'   upon  the 
vessels  or  U|X)n  the  amlititri-  nerve.     Disorders  of  bearing,  hating' 
their  seat  in  the  labyrinth,  are  occasionally  associated  with  lisioM 
of  the  ripinal    coi-d.      Aural    symptoms  of  a  liUe  rbaroeter  lii« 
Wen  known  to  suj>ervene,  as  a  result  of  shock  or  grent  nipnt*! 
excitement ;    several  cases   of  this   nature  arfe   reconle«l  in  M'- 
TojTibee's  work  on   '-Diseases  of  the  Eur."     Jn   the  absence  of 
any  discovenible  change  in  any  part  of  the  organ  of  hearing,  saA 
sjinptoms  may  probably  be  referred  to  some  marked  ciroulotorjr 
disturbance  in  the  terminal  apparatus  of  the  auditoiy  ner^e. 

llie  labyrinth  is  sometimes  aflected  by  extension  of  morWil 
processes  in  cases  of  severe  inflammation  of  the  middle  ear,  espe- 
dnlly  wlien  occurring  in  the  course  of  scarlet  fever,  diphtheria. 
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and  neoslee.  Ilie  labyrinthine  conipUcation  may  likewise  be 
oased  by  increased  prt-ssiire  upon  the  leneatne.  In  either  casi*, 
the  proiniuent  syniptiiniB  are  deafness,  noises  in  the  ears,  giddi- 
nese.  and  diiniiiishfd  conduction  of  sound  thixmgh  the  bones  of 
sknU.  Disorders  of  hearing  referable  to  the  auditor\'  nerve 
more  common  in  chronic  adhesive  catarrh.  In  this  latter 
.■tiou,  which  often  results  in  ankylosis  of  the  stapes,  signs 
labyrinthine  disease  are  not  infretjuent,  and  are  sumetimes 
ble  eren  in  the  early  stages.  In  these  cases  the  disorder 
natritiou,  leading  eventually  to  loss  of  function,  appears  to 
ohre  the  aaditory  nerve  simultaneonely  with  the  middle  ear 
and  Kustachian  tul)e.  Tlie  course  of  the  process  is  more  evident 
in  those  severe  cases  of  tympanic  suppuration  in  which  the  walU 
of  the  cavity  become  carious  or  necrotic,  and  the  piia  finda  its 
way  into  the  cochlea  or  vestibule,  with  complete  destruction  of 
the  terminal  nen'e-apparatug  as  the  necessarj'  result.  In  such 
vates,  portions  of  the  osseous  walls  of  the  lab^Tinth,  fragments 
of  the  semi-circnlar  canals,  and  even  tiie  entire  cochlea,  are  some- 
timeti  detached. 

ill.  Disoi-dere  of  the  labyrinth  are  liable  to  be  produced  by 
external  influences  of  varions  kin<ls — <•.*/.,  exposure  to  cold; 
iriea  frum  blows  or  falls ;  alttratinns  of  atmospheric  pressure, 
the  shocks  resulting  from  verj'  luud  or  continuous  sounds. 
MM  doe  to  expomire  to  cold,  catarrh  of  the  middle  ear  gener- 
prece<les  or  accompanies  the  affix'tiou  of  the  labyrinth, 
atic  lesions  of  the  inti-mal  ear  may  result  either  fnnn  direct 
liT  from  indiretrt  violence.  In  the  former  case,  the  extenial  ear 
and  the  tympanum  are  likewise  injnred,  as  in  penetrating  wounds ; 
the  second  categor\' includes  (l)thos4*  cases  in  wliicli  tlie  liunes 
1)1  the  head  primarily  suffer,  and  the  shwk  is  transmitted  to  the 
lah\-Hnth,  and  (2)  those  in  which  the  injury  is  elTecie<]  by  shocks 
ur  coucussiuus  due  to  changes  of  pressure,  loud  nutses,  etc. 
'Questions  as  to  the  influence  and  frequency  of  such  causes  will 
be  fully  discussed  in  subsequent  chapters. 

In  the  majority  of  cases  of  laln*rinthine  (lisrjnler  Iwjlli  raw 
are  affected,  either  i>tmuUaneonsly  or  in  more  or  less  rapid  sucriit- 
aaon.  The  impairment  of  function  is,  however,  likely  to  be  eon- 
fined  to  one  ear  in  cases  due  to  the  shock  CAUHed  by  a  single  loud 
*0Qud.  The  prodispusiliun  Uj  diseases  of  the  inlenial  ear  is 
great^ftt  in  children  and  in  persons  over  sixty  yean  of  age.     In 
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the  latter,  the  anrlitwri,*  nen-e  and  its  tprminal  pxpansioii  an*  liaWp 
U)  atrophy  am!  fattj*  (Icgenoration  ;  while  children  are  i^ppcislly 
prone  to  eiiffVr  from  those  infections  difwasps  which  are  .-to  (ifi.»n 
attended  hy  aural  enniplirations.  As  an  additional  reasun  forthf 
frt-queucy  with  which  children  are  attacked,  PnHtzer  lays  grcnt 
stress  upon  the  nnastomoses  whicli  the  vessels  of  the  lahrriutlj 
form  with  tluwe  of  the  middle  ear,  (in  the  one  hand,  and  of  the 
crauiftl  cavity  on  the  other.  Tlieae  are  more  frequent  in  childrwi 
than  in  atliilt^,  and  there  is  also  in  the  former  a  frper  ocimini 
fation.  through  the  afjneduets,  between  the  fluid  of  the  labm'nl 
and  the  cendn-o-spinal  lymph-spaces.  The  greater  derelopra^ 
of  Bucli  channels  accounts  for  the  more  freqnent.  propagation  to 
the  labyrinth  of  ititlanimatorj'  procesaes  originating  either  in  tl* 
niidfllt*  ear  or  in  the  cranial  cavity. 

Symptoms. — Di!*oi*derB  of  the  lalyTinth  give  rise  to  (!) 
Deathesa  of  varying  degives,  bnt  generally  severe.  (2)  fiahjediff 
sensations  (noises  iu  the  eare)  of  various  kinds.  (3)  Gidiiinrts 
and  disorder  of  co-oi*dination.  (i)  Nansea  or  vomiting,  fj) 
Acoustic  hypeneHthesia,  evinced  by  inidue  sensitiveness  to  sounds. 
Two  or  more  of  these  symptoms  fiYi^iiently  coexist ;  even  seveff 
deafnefift  is  wimetinies  aj^sociatefl  with  peculiar  sensitirene^  to 
loud  sounds.  In  one  well-marked  class,  viz.,  the  apoplectic  fom 
of  A[i?nii>re's  disease,  the  deafness  and  other  s)*mptoniE  coinf  im 
very  suddenly.  Hie  patient,  if  !>tandtng  or  walking,  falls  to  tbf 
ground,  and  the  attack  reserahje-s  one  of  cerebral  apoplen-.  In 
sj-philis  of  the  labyrinth,  the  denfiiess,  which  is  a  prominflil 
symptom,  may  become  complete  wn'thin  a  few  hours.  In  otliff 
cases,  sucJi  as  thofte  in  which  an  affection  of  tlie  labyrinth  com- 
plicates adltesive  catan-h  of  the  tymi>anuin,  the  snnptoras  of  ihf 
fonner  are  apt  to  be  alowly  and  insidionjily  developed. 

0)  DeafttCM  <lue  to  labyriiilhine  diwa.-<4i  varies  considerably  in 
degree  in  different  cases.  Thus  it  may  be  either  verj-  slight  flf 
total  and  al)wilnte;  and  between  these  extremes  even*  possiM* 
vaiiatiun  exists.  Total  deafness  is  pathognomonic  of  disease  of 
the  audtton-  nerve  in  some  part  of  its  course.  T^lnTintliiop 
deafnH(>s  is  apt  to  l»e  progressive ;  bnt  sometimes  the  inipairnipnt 
reniains  stationary  for  a  time.  In  other  cases  the  gradual  fn- 
gress  of  the  disorder  ts  iut<Trupted  by  ft  sudden  change  for  tii* 
worse.  The  liearin^-]>ower  in  any  given  case  is  liable  to  1^ 
inflnence<l  by  the  general  health  of  the  patient,  bj-  en4tetn4 
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hy  t*JcresBes  of  all  ktude,  and  by  fatigue  of  the  acoustic  nei*ve. 
As  a  general  nilf,  (iin  henriiii^-|K>wi? r  in  thnse  palii»iits  is  at  its  liesi 
in  a  quiet  i.»la«.v.  wheiv  thfiv  are  uu  othtr  souuds  to  distract  tUu 
ittention. 

Deafness  tci  ccrlatn  notfs  is  soiiieliniefi  t^Kperlenced  by  peraonf 
foflonug  I'niiu  disi-ase  uf  the  labyrinth.  Inability  to  perceivA^ 
high  notes  is  not  iufrequeiit  in  old  people ;  thie  fact  was  men- 
tiunpd  by  Wollaston  in  the  PhUosaiildail  Tmitxactiong  for  1820.' 
SuiJdon  ileafiiuss  for  low  notes  liaa  been  obtwn'ed  to  follow  con- 
cu^iuns  of  the  labyrinth  from  explosions  of  gunpowder,  and  in 
other  caaea  of  a  similar  rhararter  higli  note»  are  loet.  In  rare 
irutanced  there  is  \o9*  of  |x*ixi-ptiou  of  iiotv^  in  the  middle 
octares.  .Symptoms  of  this  nature  point  to  some  atfettion  of  th©^ 
■aditory  nerre ;  their  jjnulual  development  would  show  that  the 
change  was  probably  of  a  secondary  thanictcr.  such,  for  intitanco, 
M<  n-sulta  from  pressun*  on  the  labyrinth  caused  by  middle-ear 
disease,  fli-lmholtz's  theory  that  the  perception  of  tone*  of 
different  pitch  depejuls  upon  different  ner\'e-fibre*  servp-8  to 
explain  the  pathology'  of  the  cases  under  discussion.  Kiperi- 
ments  show  that  destruetion  of  the  apex  of  the  cochlea,  which 
oontAins  the  longest  fibres  of  the  basilar  membrane.  caueeB 
deafness  to  the  lower  notes.  Urbantschitsch  points  out  that 
partial  tone-deatiie«H  may  also  be  due  to  central  lesions,  and  that 
it  must  of^en  be  diihcult  to  determine  whether  the  cause  of  the 
nrmptom  is  located  in  the  peripheral  apparatus  or  trunk  of  the 
nene,  or  in  the  nerve  centivs.  It  must  also  be  remembered  that 
obstacJes  to  sonnd-cond nation  are  apt  to  affect  certain  notes  more 
than  others;  ini|)erlect  iM^rception  may  thei-ofore  be  due  to  purely 
physical  causes. 

Another,  but  somewhat  rare,  symptom  of  lalnTinthine  dif 
is  the  phenomenon  tenni-d  j'aracwnjr,  or  ■'  falfe  hearing."  In  this 
condition,  a  note  is  not  heard  coirectly,  but  appears  to  be  higher 
or  lower  than  it  really  is,  and  the  difference  may  amount  to  half 
a  toue.  several  tones,  or  even  an  octave.  If  only  one  ear  be 
aff«cted.  two  sounds  are  heaid,  one  being  true  and  the  other 
ialse,  and  thta  condition  is  termed  paraotisU  duplicnta. 

A  case  of  tins  latter  klud  was  reported  by  Sir  Kverard  Home  ;* 

the  patient,  a  music-m aster,  when  suffering  from  catarrh,  noticed 

that  there  was  a  confuMon  of  sounds  in  Ins  ears,  and  also  that  the 

"  PhUotophieal  TraK»a<iiimM,  1800. 
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pitch  of  wiu  ear  was  Irnli'  a  not«  Itnver  than  that  of  the  other.  A 
single  note  was  not  perceived  as  such,  but  as  two  distinct  sounds 
fuMowing  wich  other  in  quick  succession,  the  last  bein^'  the 
lower  and  wtftker.  Several  other  casee  of  double  hearinj^  have 
been  placed  on  record ;  one  of  tlie  Tnoet  intiiresiing  is  that  of 
Vun  Wittifh,*  dericrilwil  by  himself.  A  month  ailer  n  violent 
attack  of  suppurativL-  niiddlf-ear  iullaiumalion,  he  observed  thai 
the  note  of  a  tuning-fork  appeared  exactly  half  a  tone  higher  in 
the  diseasetl  ear  than  in  the  healthy  one.  'Itie  same  difference 
was  perceived  in  uotts  of  the  midille  octave,  either  when  whi:itted 
or  struck  upon  tht*  piano.  Similar  results  were  obtained  when 
the  meatus  was  plugged  with  wool  or  filled  with  water,  and  aft«r 
inflation  of  the  tynipaninn.  Two  tuning-forks,  one  half  a  tone 
higher  than  the  other,  appeared  to  yield  tlie  same  note  when  tiuc 
Iiigher  was  held  near  the  soaud  ear,  and  the  lower  near  tli^ 
diseaiied  one. 

Similar  phenomena  may  be  due  to  the  effect*  of  certaiij 
medicines.  Thus,  Dr.  Moos,  of  Heidelberg.t  has  repontd  « 
case  of  "  Double  Ht-ai'iny  during  the  Exhibitiun  of  ludide  of 
Pot,a**ium."  Tlie  patient,  who  had  suffered  fur  n  long  tliw 
from  nervous  asthma,  had  been  taking  the  iodide  in  doe«8  at 
gr.  X.  Hftily  for  a  foilnight.  wlieu  the  i-emedy  was  discontioutd 
on  accoiuit  of  nasal  catarrli  and  loss  of  appetite.  On  the  follow- 
ing day  there  was  doiible  hearing  for  certain  notes;  this  saWdinl 
in  the  course  of  a  ft-w  days.  In  another  case,  reix^rt-ed  in  tbe 
same  nmnber  of  the  Archives  of  Ololofjy,  the  double  hearing 
came  on  suddenly  in  a  patient  who  had  for  a  long  time  be«» 
almost  completely  deal'  on  the  left  aide.  One  evening,  wbeo 
humming  a  tune,  he  heard  the  true  tone  as  w-ell  as  the  raajiir 
third  alM)ve.  He  wa.s  not,  however,  sure  as  to  the  side  on  whiL-h 
he  hearfl  the  higher  tone ;  nor  could  he  define  the  nuniWr  uf 
octaves  which  were  affet;t«'d  with  the  double  hearing.  While  the 
condition  lasted,  all  varieties  of  niunic  creutt'd  givat  dii^souanee ; 
subjective  noises  and  vertigo  were  also  complained  of.  AEWr 
continning  for  seven  munths,  the  double  hearing  pushed  awny. 
all  tones  seemed  pure,  both  high  and  low  tones  were  heaiti  wjtli 
eqnal  clearness,  and  music  became  a  source  of  pleasure  as  before. 

*  Qooted  bjr  Ornber,  U.,  p.  162.  rrom  KGniy^crg.  Median.  Jakrb.,  UI.  Sd. 
IMl. 

t  Archives  af  OUlo^^,  vol.  xi  p,  37. 
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The  origin  of  tlie  sj-niptoms  was  attribnted  to  inflaiinnatit)ii 
involving  the  cothlea  on  the  left  side  and  lh<f  ivgiou  t-o  which  the 
veetibulftr  branch  is  distributed.  ITieir  cessation  was  presumably 
due  to  destruction  of  the  *rondu(:tive  rapatity  of  tlie  left  auditory 
nerve,  or  of  its  terminal  brandies  within  the  labjTinth.  The 
lesults  of  testing  the  heai-iiig  showed  that-  The  left  ear  was 
completely  deaf  for  aPi*ial  and  iHine-^rondm-tion. 

Tht  phenunifna  of  duublf  lii-aring  aiv  explained  by  Uelm- 
holtz's  theory,  as  moditied  by  Hensen,  with  regard  to  the  resolu- 
tioD  of  sounds  by  the  coirhlea.  The  stretched  radial  fibres  of  the 
meuibraua  basilari*,  on  which  Corti's  organ  is  placed,  and  which 
are  shortest  in  the  firet  turn  of  the  cochlea,  "  are  now  regarded  as 
the  vibrating  threads.  Thus,  a  string-like  fibre  of  the  nienibrana 
bosilaris,  which  is  capable  of  vibrating,  corrcHponds  to  every  pos- 
sible simple  tone."*  With  a  nomial  condition  of  the  organ  of 
hearing  on  both  sides,  a  given  note  throws  into  vibration  coire- 
spoudiug  libivs  of  the  basilar  membrane,  and  the  proper  sound  u 
perceived.  When,  however,  the  niembraiiL'  is  more  tense  on  one 
side  than  on  the  other,  its  pitch  becomes  raised  in  proportion  to 
the  increased  tension,  so  that  a  fibre,  or  a  series  of  fibres,  whidi 
normally  makes  300  vibrations  in  a  sctoud,  may  execute  300  in 
the  same  space  of  time.  When  a  note  eorresponcHng  with  the 
latter  number  is  sound+'d,  tlie  healthy  ear  perceives  it  corrtictly; 
but  in  the  diseased  ear,  the  libres  i-eceivirig  the  impression 
transmit  it  to  a  poition  of  the  sensoriuni  accustomed  to  receive 
iJOO  vibrations,  and  double  bearing  is  the  result. 

An  opposite  condition  is  assinned  to  exist  in  cases  in  which 
the  false  note  is  higher  than  that  perceived  by  the  normal  ear. 
The  affected  fibres  of  the  basilar  tnembrane  ai*e  supposed  to  be 
in  a  state  of  relaxation,  for  example,  so  as  to  perform  300  vibra- 
tions instead  of  32o.  When  a  note  consisting  of  the  former 
number  is  sounded,  it  throws  into  vibrations  those  fibres  of  the 
membrane  Mhieh  correspond  therewith.  On  the  healthy  side, 
the  right  note  Is  heard ;  on  ihe  other,  those  fibres  \ibrate  which 
normally  transmit  a  sensation  corresponding  to  325  vibration?, 
and  a  note  of  that  pitdi  is  perceived  by  the  sensorial  apparatus 
on  liiat  side.f 

'  Ltindoiti  and  StliKng's  Pltyv>ol«y!/,  Third  EilitLoii,  p.  8)8. 
+  For  an  eUboimU  cxplonatioD  of  the  pheoomeon  of  "  Double  Ueaiiog,"  mb 
Kiupp'»  paper  in  ArehirJ.  Atij.  u.  Ohr.,  Bil.  I.  Ahtti.  "i,  S.  U6. 
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In  connection  with  paracusis,  as  m  tlie  caee  of  deafiirss 
certain   notes,   the  fact  nmst   bt*   borae  in  mind  that.  nM*rKi»l 
changes  tn  the  sonnd-CftHflnctin^  ap|Miratiia  arp  apt  to  fm-ililotf 
the  comliiction  of  rertnin  t<trieB,  and  to  make  them  opiK*ar  lomli^ 
and    moi¥   diutiuct.      It  must  also   be   remembered    that  un 
normal  circumstances  a  feeble  sound  of  a  given  note  f«eenis  to 
of  a  higher  pitrh  than  a  loud  t^ound.      When  any  differeiicr'  n 
sounds  cotiduetod  iJiiuugli   the  air  ie  noticed   between  the  t«o 
ears,  oseeons  conduction  should,  of  conrep,  be  tested.     If 
sound  then  appear  to  be  i]w  i^aine  on  both  siihi;,  the  altentii 
by  atrial  conduction  must  be  due  to  some  change  in  the  wnnd-^ 
conducting  apparatus. 

It  is  liif,ddy  probalile  that  partial  tone-ileafneiiis  ami  "  dciuMi* 
hearing"  are  by  no  means  infrequent.  As  a  general  rule, liu*- 
ever,  the  changes  are  perceptible  only  by  persona  whow  hearing 
organ**  have  been  well  trained.  Akin  to  the  phennmeiia  in 
([uestiou  are  tluii>e  echo-like  sounds  which  are  sometimes  sv 
arlded  to  words  and  nnisical  notes,  without  any  alteration 
pitch. 

(2)  SnbjectiTe  Sensations   (noises  in  The  ears)   will   }w 
described  in  the  chapter  on  "  Xeni'oses  of  the  Auditory  Nenv." 
It  16  here  suflicient  to  mention  that  in  the  majority  of  c-a.«*B  (Iwr 
are  caused  cither  by  pathological  changes  in  the  stmnd-i-oud 
ing  apjiamtus  or  by  sump  affection  involving  the  nen"e.     lu 
former  case,  the  noises  ai-e  most  often  associated  with  such  Im* 
as  produce  rigidity  of  the  nifmbrane  of  the  fencflra  nitunilfl. 
undue  pressure  of  the  base  of  the  atapca  upon  the  fenestra  ov 
IHnnitiis  may  also   be  due  to  peripheral    irritation   of  vari 
si'neory  inTves.  nnd  espc-cially  of  bniiichew  of  the  fifl.h  jmir. 

(^)  Oiddinesi  and  Disorder  of  CtKirdinatioii  aiv  fi-e<iuenrly 
to  some  disease  of  the  ear.      Symptoms  of  this  character. 
usually  of  a  slight  uatui-e,  are  .sometimes  caused  by  foreign  bodJff 
in   the   external    meatus.      Tlie   pressure    npon    the    menibra«»   j 
tynipani  iucivaRrij  the  tension  in  the  lab\Tintli.  and  irritaleft  the  , 
vestiVnilar  and  ampullaiy  nen-es.      Even  syringing  the  ear.  ^^H 
ticuhirly  if  cold  water  he  used.  pi-odHces  vertigo  in  some  patienH 
Middle-car  disease,  hy  involving  the  labyrinth,  not  intVequen 
causes  marked   giddiness  and   staggering,  and   sometimes 
loss  of  cousciousnefts.      Changes  of  tension    iii    the   lympanwm 
produce  more  or  less  corresponding  changes  in  the  endol 
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anc?  these   lotler  ore  regarded  as  the  immediate  caaae  of  the 

rertipo.      In  a  case  of   middle-ear    catarrh,    recorded    by  Dr. 

Bride,*  vertigo,  tinnitu;',  vomiting,  and   losw  of  rniisciowsneas 

all  well-marked  syinptoiuti.  and  a  very  peculiar  efft-ft  wua 

prodmrMl  hy  the  first  attempt  to  inflate  the  tjTiipana.     Air  passed 

into  Ilk*  iniddle  ear  tmly  on  llit*  left  nide;  *' hnt  whereati  before 

the  o|>cratio:i  the  i)atit'ut   ha<l   great   difficulty   in  standing  and 

walking,  even   with    assictance,  after  the   inflation   he   declared 

himself  pTvatly  rt'lipve<l.  ami  was  able  to  walk  about  alonp  anrl 

ansnpp<>rt*>d."     Alter  a  sliort  course  of  treatment,  which  consist-ed 

mainly  in  inflating  the  niiiMIe  oar,  "the  only  ej-mptom  of  vertigo 

Irft   u'afi  that  looking  down  suddenly  prodnced  alight  giddiness." 

The  connection  between  the  uenous  plienomeiia  and  the  condition 

of  the   left   tpnpanum    was   proved    by  the   fact   that  inflation 

prwluced  an  immediate  and  marked  inipruvemeut. 

The  palpability  of  pressure  to  prrtduce  vertigo  is  further 
dpiuoustrated  by  a  case  rectirded  by  Dr.  Hughliugs  Jackson.f 
The  patient,  a  woman,  aged  forty-nine,  had  suffered  from  disease 
of  the  right  ear  since  diiMhf»(«l,  antl  for  thn*e  months  from 
giddiness  and  inabiUt)-  to  wulk  without  staggering.  IVpsure 
oo  the  tragus  *ras  followed  by  movements  of  the  eyes  from  side 
to  »ide.  giddiness,  and  a  i-ensation  of  falling  towanls  the  left- 
side. On  e.Yamination.  the  riglit  meatus  waa  fotuul  to  contain 
much  pus;  the  niembmna  tjnnpani  could  not  l>e  seen  ("owing  to 
swelling  of  the  walls  of  the  meatus),  anrl  the  watch  could  not  U* 
^HMrd  on  that  side.  After  som^  xveeks'  treatment,  the  condition 
^^Bfcame  so  far  improved  that  to  pnuluce  the  giddiness  and  move- 
ment of  eartenial  objects,  she  had  to  pnt  the  finger  into  the 
meatus.  The  synipluins  pvenluany  altogether  subsided,  the 
improvement  coinciding  with  the  cessation  of  the  discbarge 
from   the   ear. 

The  pathogeny  of  vertigo  as  a  symptom  of  disease  of  the 
labyrinth  will  1^  fully  discussed  in  the  chapter  on  ili?ui^re's  disease. 
It  (i  probable  that  in  the  large  majority'  of  cases  of  auditory 
TertigD,  the  affection  of  the  labyrinth  is  seccmilarv  to  disease  of 
the  tympanum.  Priman*  inflaunnatiun  of  the  membranous  laby- 
rinth  ia  a  verj'  rare  disease.     Those   eases  which   Voltoliui,  of 

•  Aoditory  Vertigo,  SdU.  MeH,  Jmirn..  Jon.  1881. 

t  On  "Ocular  MoremeotB,  with  Vertigo,  produced  b/  PreMors  od  *  DImumI 
Sat,'  OfJithaliuaL  Six.  rmiw.,  vol.  ill. 
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Brnslai],  desctnbed  as  otitis  labj-rinthica,  with  deaftieBs  iflt^ 
Htag'geriiig  gait  08  prominent  symptoms,  wen  proved  by  Gottetfii 
to  be  in  roftlit^*  mild  cases  fi'  fpideiiiic  cerebrospinal  nieniiipiti* 
'Hie  disoi-der  of  the  labyrinth  cannot  be  ivgarded  as  primuj^j 
uuless  it  occur  in  tbe  idinence  of  any  »\ga  of  luiddle-ear  disraM^H 
In  such  a  case,  the  suilden  development  of  noises  in  the  cars,^ 
or  the  exftgf^eration  of  those  previonsly  heanl.  and  giddiness 
followed  by  morn  or  less  marked  deafneag,  point  to  implication 
of  the  labyrinth ;  and  the  dia^iosis  is  supported  if  perwjiHoti 
through  the  bones  of  the  skull  be  lost  or  decidedly  impoimL 
Nausea  aufl  vomiting  may  al:**]  l>e  expected  to  occur,  and  in  mme 
cAses  the  lutroxysma  of  vertigo  are  followed  by  loss  of  consciuM- 
ness.  lliiH  latter  symptom  lias  been  ascrilMfl  to  the  menial  efK-rt 
of  the  alarming  sensations  expei-ienced  by  the  patient,  and  aisu  tu 
vaso-motor  changes  produced  reflcxly  through  the  auditory  nenrt. 
Dr.  Mcllridc  has  suggested  a  different  exjiionation  ;  he  as^imrt 
timt  the  nerves  of  the  semi-circular  canaU  are  in  dii-ect  commuui* 
cation  with  a  central  brain-area,  which,  when  &timulated.  givt« 
rise  to  the  sensation  of  vertigo.  "  It  seems  not  improliable  thai 
a  stimulua  applied  to  this  centre  is  very  apt  to  overflow, 
involve  the  vomiting  and  cardiac  inhibitory  centres.  Tliat 
two  last  are  in  intimate  relation  is  ivndered  probable  by 
fre<juent  noncomitance  of  nausea  and  faintness."  If  the  ca 
inhibitory  centre  be  suilicieutly  aflt'cte<l,  syncope  and  unconsdoi 
ness  are  produced. 

(I-)  Vansea  and  Vomiting,  as   K\-TnptnmB  of  labyrinthine  <i 
oi'der,   an-    ei^iisvctiiivi'    in    ilie    gidtliuesd    and    disturbance 
equilibrium.      The   phenomena,   taken  as  a  whole,  are  by 
means  characteristic  of  aural  affections ;  for  they  are  of  frwjiienT 
occurrence  iu  various  forms  of  tvrebral  disease.     In  aural  cases, 
their  starting-point  is  assumed  to  be  the  semi-cireulai*  canals;  ojhI 
if  Dr.  McBrifle's  theory  be  the  coiTect  one.  the  vomiting  is  tiitf 
to  the  overllow  of  the  ollmulus  conveyed  to  the  vertiginous  ceute^ 
and  consequent  involvement  of  the  vomiting  centre.  ^| 

LesiouH  of  the  cerelwlbnn,  especially  those  affecting  ihi 
nnddle  lobe,  often  give  rise  to  disorder  of  e{{uilibrium  and 
Vomiting.  an<l  the  symptoms  therefore  resemble  those  of  diisc&E^ 
of  the  labyrinth.  "  lliere  may  be  lesion  of  the  hemispheres 
without  any  markt^d  symptoms ;  but  if  the  middle  lobe  be 
injured  or  pressfd  upon  by  a  tumour,  there  is  usually  a  reelii 
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or  etAg^ring  gait,  like  tliftt  of  a  drunken  man.  Ross  points  out 
that  if  the  tumonr  affect  tlip  iipppr  part  of  this  lobe,  the  tendency 
ii  tu  fall  liackwardTi.  and  if  the  lower  part  to  fall  forwards,  or  to 
revolve  round  a  hurizontal  axis."* 

Ilio-  dia<^iosi^  between  aff*wtions  of  the  cerebclhmi  and  those 
of  tht^  labyrinth  may  be  niad«  by  couHiderin^  the  additional 
symptoms  in  each  case.  According  t«  Prof.  Roaenthabf  in 
cerebellar  disease,  the  reeling,  staggering  gait  of  the  patient  is 

little  improved  when  support  is  aflToitled ;  he  walks  and 
itU  \rith  Uh  legs  tar  apart,  the  toein  and  the  metatai*>(nD  are 
alternately  rait>ed  and  depressed,  so  that  sometimes  the  balls  of 
the  toe?,  sometimes  the  heel,  and  sometimes  the  flattened  sole 
come  into  conlat't  with  the  gi"omnl.  Not  iiifi-equently  tJie  patient 
complains  of  a  feeling  of  numbness  in  the  legs,  especially  in  the 
soles  of  the  Ivet;  tactile  cutaneous  sensibility  is  at  the  same  time 
much  diminished,  or  even  wmipletely  lost ;  the  t^mperatuiv  sense 
and  common  sent»ation  remain  unchanged.  Other  symptoms 
occasionally  pivsent  are:  disorder  of  speech,  nystagmus,  deviation 
of  the  eyeball  or  iiiabilitv  to  raise  the  eye  lieyotid  the  horizontal 
line,  contraction  of  tliL*  pupil,  and  nmblyupla  witli  optic  ueuritiij. 
Violent  pain  in  the  hack  of  the  head,  coming  on  in  paroxj'snis. 
and  Sensitiveness  to  pressure,  are  alw>  ^jmiptomatic  of  disease  of 
the  f^^relxdluni. 

Vertigo,  nausea,  and  vomiting,  accompanied  by  deafness  and 
Robjective  anditorj-  Hens.'itiims.  indirate  some  affwition  of  the 
snipulian.-  nerves,  esiiecially  when  such  symptoms  are  superadded 
to  aural  disease,  and  ai-e  uuaccompauied  by  otliers  referable  to  tlie 
cerebellnni.  It  mnst,  however,  l»e  n-membered  that  reflex  sjTn- 
ptuniri  of  the  latt4^>r  kind  may  have  their  i-tiLrting-point  in  some 
disease  of  the  ear — (!.»j.,  in  suppurative  intiammation  of  the 
tympanum.  Ifrhantsehitsch  points  out  that  n-mptoms  indica- 
tive of  (vrebellar  irritation,  appearing  fnmi  time  to  time  during 
the  course  of  an  aural  .itfetHion,  and  decidedly  eorrespontUng 
with  it*  stage  and  condition,  are  to  be  regarded  as  of  reHex 
origin,  and  not  ua  iii-oufs  nf  cereliellar  mischief. 

(-j)  Acoustic  Hyperesthesia  is  a  s\-mptom  of  hypenvmia  and 
inflammation  of  the  membranous  lab\Tinth.  It  also  occurs  ui 
•ome  patients  presenting  symptoms   of  general  antemia.  and  is 

•  Landots  an<l  Stirliog's  MjwiV'/oyi/.  p.  725. 
t  Clt«d  bj  UrbantMbitACb,  U..  p.  389. 
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theu  probably  due  to  passive  congestion  of  the  labyrinth.  Certain 
leitions  aflecting  the  auditory  nt*rve  are  apt  to  cauBi*  increaited 
^ensitivenesa  to  loud  noises  and  evfu  to  urdiuary  euunds.  The 
sensation,  under  ^uch  circumstances,  may  be  accompanied  by 
{>ain  and  diairess,  and  this  pecnliarity  is  noticed  even  in  deaf 
jieitple  to  some  of  whom  loud  wjunds  aiv  apt  to  caui^t'  jrreat 
annoyance.  Further  details  on  the  subject  of  acoustic  hyper- 
testhesia  will  be  given  in  the  chapter  on  "  Nenrosea  of  the 
Auditory   Ntrvi'/' 

The  Prognosis  in  tlip  nmjonty  of  cases  is  ven,*  unfavourable; 
ae  a  geneviil  rul«',  jn-ctnounc^d  affections  of  the  labyrinth  are  not 
amenable  to  treatment.  Some  of  the  worst  caws  are  tliose  in 
which  the  Bi-Tuptoms  have  nppeai-etl  duTinti  the  course  of  au 
acute  infectioufc  fever,  iiiid  those  of  which  n  gradual  development 
\e  the  marked  characteristic.  Before  venturing  upon  a  prugnotit^. 
it  is  (lenei-aUy  desiialilL*  to  kt-ep  the  patient  under  obgenalion  for 
gome  time.  Variations  in  the  severity  of  the  symptoms  are  not 
nnconmum;  the  hearing-power  is  sometimes  influenced  by  th? 
patient'ei  general  condition,  and  other  cireuni stances.  Jn  traumatic 
ca^es,  with  comparatively  alight  symptoms,  tlie  prognosis  is  much 
more  hopeful.  In  recent  syphilitic  cases  also,  reco\'eri,'  may  I* 
expected  under  proper  treatment,  even  wlien  the  deafness  is  con- 
sidernliln,  mid  uoifd-r*  in  th<"  t-ais  forn)  a  prominent  si^-niptom. 

Diagnosis  of  Diseases  of  the  Labyrinth.— In  all  cat^s 
of  deafness,  the  determination  of  the  seat  of  the  lesion  is,  nf 
course,  indispensable  for  prognosis  atid  ti-eatmenl.  The  external 
and  middle  portions  ui'  the  em-  aw  to  a  yreat  e.xtent  aecfssible  to 
direct  examination,  and  many  aflectious  of  these  parts  can  btt 
diatingui tilled  with  abwilute  atvuracy.  The  case,  however,  with 
reganl  to  the  labyrinth  is  alt^tgether  diffpivnt.  We  have  here  to 
deal  with  a  complicated  nen'ous  apparatus,  closely  connected  with 
the  brain  on  the  one  side  and  with  the  tympanic  cavity  on  the 
other,  liable  to  become  implicated  in  dist-OHes  of  ndjmvnt 
structures,  and  altogetJier  iuaeceseible  to  direct  examination. 
Moreover,  the  pathological  changes  to  which  the  internal  ear  is 
liolde  have  not  as  yet  lH*en  fully  iiivegtigatwi.  and  the  (xmnection 
lx»tween  svmploms  and  lesions  is  sometimes  \ery  diHicult  to  tmoe. 
There  are  other  soui'cee  of  obscurity  in  the  diagnosis  of  diseases 
of  the  labyrinth.  It  »<eIdom  happens  tliat  thit*  \mrt  alone  is  the 
seat  of  change ;  in  the  majotity  of  ca&es,  tlie  middle  ear  is  like- 
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wise  nfftvt^'d,  and  the  task  tif  oiiiii^ung  to  pilc;1i  partt  \ts  dne  fihan^ 
in  the  production  of  the  symptoms  ia  ofteu  beset  with  clifiieuUieti, 
and  is  sometimes  [[iiiTe  impoesible. 

Tlic  mi'tiioda  uf  diiL<j:iii»'in^  aural  tttt'fctioijit  in  f^eneral  have 
Wn  described  in  a  pivccding  ehftptt-r ;  a  tew  pa^*s  «ill  now  Ijf 
flevoted  to  a  sjjecial  oontidemtioTi  nt'  the  means  to  be  adopt«l  I'or 
detw-tinp  diBC)rder8  of  the  lahyrintli  and  for  distiiignishinp  thr-m 
fi'ou)  otieotitms  of  tin-  midtll'.*  ear. 

The  existence  of  disease  in  the  labyrinth  is  ascei'taine<l  (1) 
By    reviewing  the   symptoms  and  bit-tory   uf  the  casH;  (2^   By 

♦"Xanniiing  the  state  of  the  auditoni'  funt*tioii ;  (H)  By  detennining 

tbe  condition  of  the  external  and  middle  ear. 

(1)  The   genera!  syuiptnnis  of  diw-ases   of  th*'  labyrintli   liave 
lieen  discussed  in    preeedin,;   pages;  tliose  most   frequently  met 
with — viz.,  deafnei-K,  subjective  sensations,  giddineaw,  and  disonjer 
of  ct>-i)rtlinatinn — even  when  ajisociated,  are  by  no  means  patlio- 
jfnomoEiic  uf  primary  labyrinthine  diseate,  for  tliey  are  sometimes 
present  in  catarrh  of  the  niiddh*  ear.  and  are  then  due  to  preesnre 
<if  Ihe  effusion  upon  tJie  fluid  of  the  labyrinth.     When,  however, 
the  deafness  and  the  subjeutive   sensations  have   occurred  sud- 
•denly ;  when   bnth   ears   are   involved ;  when   there  is  a   history 
of  syjihilis,  of  injury  to  the  head,  or  of  exposure  to  loud  or  to 
continuous  sounds,  the  labyrinth.  lu  all  probability,  is  the  pHniaiy 
seatofthe  disease.    The  cimvictionis  Btrenjrthened  if  no  disorrler  of 
the  external  or  middle  ear  can  be  detected  on  examination  made 
soon  after  the  apjiearance  of  the  symjitoitis.     After  the  lapi*e  uf 
some  time  the  diagnosia  is  not  much  aided  by  such  an  examina- 
tion, inasmuch  as  changes  in  the  middle  ear^— «.f/.,  a  copious  exuda- 
tion— may  iiave  passed  away,  and  the  disordered  ftnietiun  may  be 
due  to  the  condition  of  the  ossicles  or  ffiiesti*se. 

(2)  ITie  «tat«  of  the  auditory  function  may  lie  asnertained  in 
several  ways,  'i'he  liearitig-distance  for  speech  and  the  watch  is 
deteraiined  in  the  niannei'  already  described  (see  page  62),  and 
when  the  watch  cannot  lie  heard,  Pulitzer's  acounieter  should  be 
tfubfttituted  for  it.  Several  tiwiing-forks.  each  having  a  different 
pitch,  are  the  most  iuipitrt.ant  instrunjents  for  diagnusticpuriHJses; 
and  fctr  determining  the  upper  liinits  of  audible  sound,  Galton's 
whistle  and  KonigV  rods  supply  the  most  convenient  tests.  The 
piano  or  harmonium  may  be  employed  to  ascertmu  tJie  perception 
of  single  tones. 
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Al>8(il(it-e  deafiietts   is  patliognoinnnic  of  disMUW  of  the  Isbj-- 
rinth.  but  is  verj-  rarely  met  with,  for  there  are  few  patieut«  w| 
are   utterly   nnahle   to   percoive   sonorons   vibrations    condnrt 
throui^h  the  bonca  of  the  head.     On  the  othiT  hantl,  a  eoiisHler- 
able  amount  of  hfarinii^-power  may  co-exist  with  disease  of 
labyrinth.     Tlie  latter  may  be  suspected  to  exist  when,  ass'X-inTi 
with  other  symptoniB,  tho  deafne*«fl,  aa  det*?nninpd  by  thf  wnlcb 
and  apeM-rh.  in  comparatively  slit^dit,  and  couvergatioii   is  hisinl 
relatively  better  than  the  ticks  of  a  watch. 

Hannp  detf>rmin<H]  the  hearinfj-tb'stanfe  for  voice  and  p 
the  next  slej>  in  to  ascei-tatn  tho  acuti-uess  of  the  pt-i-cepticii  <if 
Bonnd  conducted  by  the  bones  of  the  head.  If  a  Umdly  (ickin)! 
watrh,  plac-#^  on  the  vci-tex  or  in  contai^t  wiih  the  maMwii 
prooesK,  Ix'  not  lieard  at  all  in  a  patient  nnder  sixty  ytan  <i 
age,  there  is  reason  to  snspect  diseane  of  the  labj-rintij ;  and  if  i 
still  louder  sonnd,  such  as  that  pmdnced  by  the  acoumi'Tf-r.  I« 
i^carcely  audible  under  the  Knnie  circumstances,  the  pmlwhility 
decidedly  increased. 

Still  more  definite  infurtnatiftn  is  derived  friun  the  u=e  ' 
tunincf-forks.  In  wime  caseti,  the  liearinL'-jiower  la  dinnn)iih(^lf<ir 
certain  lunes,  while  othei-s  are  <U6tinctly  heard;  it  is  iherefrft' 
necessaty  to  employ  a  series  of  tuning-forks,  extending 
B<«vend  m^taves.  A  complete  set  w<iuld  include  C,  with  1 
vibrations:  ti.  192;  c',  *i5l) ;  a',  420;  d=.  576;  g*.  7G6; 
c*,  1,024.  For  most  purjioses,  however,  three  are  sufficient, 
C,  with  128  ;  c«.  512  ;  and  c*,  2,048.  In  deafneM  due  to  dis 
of  the  nene,  the  hearing-power  for  higli  not**?  is  apt  to 
considerably  diminished  or  even  lost,  while  low  notes  way' 
distitu'tly  heard.  This  symptom,  however,  even  when 
marked,  is  not  sufficient  to  establish  the  diagnosis,  for  it 
sometimes  noticed  iu  connection  with  altered  tension  of 
merabmna  tympani  and  chain  of  iissidca. 

The  bone-conduction  of  sound  is  tested  in  the  n&uni  way^ 
detennine   the   relative  capacity  (jf  the   two  nerves,  th**  fori 
placfd  on  some  point  of  the  median  line  of  the  head,  the 
iieually  selected  l)ein^  the  vertt-.x.  foreht-ad,  and  enilral  iucii 
of  the  u]iper  jaw.     AVhen  the  peiveptive  capacity  of  the  nerv< 
fme  side  is  the  point  to  be  determined,  the  fork  shonid  h»  placed 
on  the  mastoid  prr>cess.     As  explained  in  a  previous  clmplcr 
page  ^i),  iu  a  unilateral  disoi-der,  or  when  Ixith  ea.re  art 
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in  diflerent  degreea,  if  the  timing-fttrk  plttcttl  on  the  vertex  be 
l>r*t  heard  on  the  atfected  or  woi-ae  sitle,  il:  may  be  as»uiiiRcl  that 
tbi*  nm'Qua  apparatus  is  either  normal  or,  at  all  events,  not 
seriously  involved.  If.  on  the  other  hand,  tliere  be  cliniinii*hed 
perception  on  the  affectod  or  deafer  aide,  some  lesiou  of  the  nerve 
auy  be  inferred  to  esiBt. 

Comparison  of  the  ai^rjal  with  the  bone-conduction  of  the  sound 
of  Uie  tuning-fork  yields  vahiable  evidence  as  to  the  condition  of 
the  labyrinth,  and  there  are  three  ways  in  which  this  comparisoa 
m^  be  effected. 

(a)  The  tuning-fork  is  struck  and  holtl  in  Front  of  the  ear 
OBtil  the  (*oun(l  is  no  lon^jer  heard.  It  is  then  again  made  to 
vibrate,  and  placed  on  the  t^ktill;  the  time  during  wliit^h  the 
aound  is  heard  in  both  experiments  being  carefully  noted.  The 
FMsnlte  are,  however,  \'itiat*'d  by  the  fact  that  in  the  ordinary  way 
it  is  impossible  to  strike  the  tuning-fork  twice  in  succession  with 
Uw  sanif  furct!.  Besidei*  this.  th<»  force  with  which  the  tuning- 
fork  ia  held  against  the  skull  afleots  the  intensity  of  the  sound. 
To  obviate  the  former  oi>jection.  Dr.  Eitelber^,*  of  A'ienna.  has 
flMiigne<l  a  tuning-tork  which  is  made  to  vibrate  by  a  Imnimer  of 
sod  rubber,  ami  thus  yields  a  tone  of  unvarying  and  moderate 
intensity. 

(p)  The  error  can  Ik*  portialiy  corrected  by  attaching  to  the 
tuning-fork  a  few  inches  of  india-rubber  tubing  terminating 
in  an  ear-piece  ($ee  page  92).  The  surgeon  can  thus  compare 
hta  own  hearing-jmwer  (supposed  to  be  normal)  with  that  of  the 

pHtSKUt. 

(e)  Rinne's  experiment  compares  aerial  with  bone-conduction 
m  a  Duunier  which  renders  it  verj-  c<»nvenient  for  diagnostic 
purpoeeft.  A  vibrating  tuniJig-fork  is  applied  to  the  veitex.  the 
mastoid  process,  or  against  the  incisor  teeth.  When  the  sound 
ceases  to  be  heard,  the  instrument  ia  removed  and  held  in  fi*ont 
of  the  ear,  when  tlie  sound  again  btjconies  audible.  This  result 
is  termed  }xmtirg,  and  iB  alwny«  obtained  with  a  healthy  ear. 
When  the  sound,  condncteil  through  the  Iwnes.  is  heard  for  as 
long  a  time  as,  or  lunger  than,  through  the  air,  the  result  is 
described  as  netjalii-v.  Hinue's  experiment  does  not  directly  show 
U»  wluU  «xt>ent  the  hearing-power  by  atrial  or  Iwne-conductioii  ia 


•  JfyAiCM  if  Otolfygt/.  vol,  xr.  p.  .Ti-l. 
I9  Dr.  C.  J.  Bloke  ami  Prof.  Lncne. 
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actually   (liniinisIitHl ;    Imt    it   mcnsnre?  ihe   differenw   whici 
proved  by  experieuoo  to  be  subject  to  the  greatest  x'ariAtiotis 
disease  of  the  internal  ear.     If.  in  a  aue  of  marked  deJifness — * 
when  a  whisper  is  Iifaiil  only  clute  to  (he  ear — Uinne'fe  esperinie-Tti 
yields  a  positive  reeult,  the  existence  of  disease  in  the  iiervox« 
apparatus    may    he   fairly   assumed,    inasmuch   as  the   ivlarii>n.' 
between  atrial  and  bone-conduL-tion  have  undergone  uo  alteraliou. 
On  the  other  hand,  if  the  result  be  negative,  that  is.  if  the  patieot 
hears  the  sound  conducted  through  the  cnmial  boneR  as  longafi,ar 
even  longer  than  that  couveyiHl  thraugh  tlu>  meatus,  diaeaw  of 
some  portion  of  the   conducting   apparatus   may  be  diagnoivd. 
There  may  at  the  samp  time  be  eoiue  amount  of  diwase  in  iW 
labyrinth,  and  the  probability  i»  much  iiicivaiiiil  if  perception  for 
high  notes,  as  tested  by  a  tuning-fork  Iield  near  the  ear,  h**  inurt 
diminished  or  altogether  lost.     It  mnst  always  be  borue  in  rain^ 
that  Rinne's  experiment,  like  others  based  on  the  patient's  own 
pei-sonal  (ibaen-ation,  furnishes  satisfactory  information  uuly  in 
the  more  intelligent  classes. 

Dr.  Schwabarli.  of  Berlin,*  has  whown  that  in  applyin*^  Riniw'* 
test,  the  result  on  the  same  ear.  in  some  coses,  may  be  eitbiT 
poeitive  or  negative,  according  to  the  tuning-fork  employed.   He 
used  two  forks;  one,  c  witli  128  x'ibrations.  and  the  c^  of  the  wi^ 
higher  octave.     In  48  of  all  cases,   with  deniunstmble  chflnp* 
in  the    sonnd-conducting    apparatus,   this    doubtfid   result  «* 
obtidned.     Besides  pointing  out  this  drawlwick  conm-cted  viti 
Rinne's  test,  Dr.  vSthwabach  has  shown  that  tl»e  comduaions  to 
be  deduced  from  a  positive  result  are  unt  iu  accordance  with 
RinneV  assertion,  for  in  many  cafies  of  indispotable  aBkrtiomof 
the  Bouud-txjnd acting  apparatus,  one  or  othnr  fork  could  be  he«nl 
at  the  meatus  after  perception  through  the  bones  hod  ceased,  taiA 
only  in  a  few  such  instances  conld  it  be  assumwl  that  the  audiiw 
nerve  was  implicated.     Imcoe'^  statfiiient  likewise  that  Uinne't 
assertions  are  correct  only  when  marked  deafness  exists — ?.*/.,  wbeo 
whispered  speech  can  be  heard  at  no  greater  distance  than  three 
feet. — does  not  hold  good  of  all  cases.     T)r.  Schwabach  admitj;  thai 
in  cases  with  uo  objectively  demonstrable  changes  iu  the  sonnd- 
condncting  apparatus,  a  positive  result  with  Uinne's  experimeut 
justifies  the  assumption  of  disffose  in  the  nervous  apparatus.     Hf 
has  proposed  an   additional   nielliud   of  ilistinguiehing 
*  Arciivtt  »/  Otoiagy,  vol.  xv.  p.  195. 
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Affections  of  the  smiinl-<«on(lurtiiig  apparatuB  ami  those  ul"  Iho 
Ubyriiith.  "  If  Q  tinuii^'-toi'k  be  struck,  and  immediately  applied 
to  the  vertex  af  a  partially  deaf  per^ion,  and  the  time  measured 
until  the  t.onr.  diei*  away,  in  diseases  of  the  tMmud-conduclJng 
npparalns.  the  duration  of  perception  is  much  longer  than  in 
health;  but  in  affections  of  the  perceiving;  apparatus  this  periofl 
19  either  the  fame  as  or  letsS  than  the  normal.''  This  method  of 
examination  may  aid  in  settling  the  diagnosis  in  cUQicuIt  caaes, 
♦specially  when  objectively  demonstrable  chants  are  present  in 
the  sound-rondudinp;  apparatus  and  Rinne's  experiment  at  the 
same  time  ^ive»  a  npL'ative  result. 

Dr.  Bezold.*  of  Munich,  recommends  that  Rinne's  experiment 
ihonld  always  be  supplemented  by  a  comparison  of  the  Burgeon*8 
hearings-power  (supposed  to  be  normal),  with  that  of  the  patient. 
He  usee  two  tuning-forks ;  one  corresponding  with  a'  (420  vlbiiw 
tions)  and  the  other  A^,  two  octaves  lower  (106).  The  former,  if 
permitted  to  vibrate  freely  in  the  air.  can  b<'  heai-d  for  eighty- 
i*conds  by  a  person  of  normal  hearing;  for  eleven  Beeoiids  if 
placed  on  the  vertex,  and  then  for  thirty  seconds  more  by  afirial 
conduction  if  held  in  fivmit  nf  the  meatus.  Under  similar  con- 
ditions, the  eecond  fork,  if  struck  moderately  harrl,  can  be  heaitl 
for  ninety,  twenty-four,  and  forty-two  seconds  respectively.  It 
mnet  be  remembered  that  the  greater  the  prppgure  with  which  the 
tuning-fork  is  held  against  the  skull,  the  sooner  the  instrument 
r-ooies  to  i-est  and  the  sound  ceases.  When  using  a  large  tuning- 
fork,  the  pressure  can  easily  he  regulated  by  holding  tJie  handle 
|>erpendicular  to  the  sui-face  of  the  skull,  atid  k-tting  its  own 
weight  keejj  the  fork  in  its  place. 

T>r.  Hartmann.t  of  Berlin,  recommenda  that  five  tuning-forks 
should  be  cTuployed  f(ir  tit^ting  the  hearing,  viz.,  c.  128 :  c'.  2o6; 
c*,  512;  c*,  Ift'ii;  and  e\  2018.  The  low-pitched  are  made  to 
vibrate  by  stjuew.ing  them  with  the  fingers,  and  suddenly  letting 
them  go  ;  the  high-pitched,  Iiy  striking  them  sharjily  aiul  foivibly 
on  a  block  of  wood.  Dr.  Hartmanns  ex^ieriments  show  that  tlie 
mechanical  arrangements  suggested  by  Blake,  Ijucao,  and  Eitel? 
berg  are  unnecensarv,  and  that  for  all  practical  purposes  <fiual 
dnrations  of  souud  oan  lie  obtalnerl  by  striking  the  fork  in  the 

*  "  On  th«  DimgnoaUo  Valno  cf  Rinne's  ExpcrimoDt,"  Artfhirft  nf  Ototfujy,  vo\. 
3(*i.  p.  188. 

+  Anhim  a/  OtoltMf;/.  vol-  xvi,  p.  236. 
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onliimrv  manuiT.     A  siinttai'  conclusion  has  ln-en  arrived  at 
Or.  Emerson.* 

Beiori'  cdtifiiilfrinfj;  the  inlerenws  to  be  drawn  from  variatiunft- 
ill  the  perception  of  liiph  and  low  notes,  it  is  necet»san-  u>  alhide  t<*- 
certain  other  advaiilagcs  nnti  drawliacka  couneiTleil  with  Uiniu>'^B- 
test.      It  must  be  boiiie  in  mind  that  a^  a  general  nile  tJie  teat  i^^^ 
appUcft1>le  only  in  bilatoral  aifections,  which,  however,  ari-  iiii«4'^ 
more  eoninion  than  dist-a^e  involving  one  side  only.     In  the  latter.^ 
the  impossibility  of  excluding  perception  by  tlu-  healthy  ear  les*eu^» 
thi-   acenrncy  of  all   tests   by  means  of    the  (iinin*;-f<trl:.    It  i^ 
extivmely   inipmKible    that   bone-<;ondiietion   shonid  t'ver  Ih-  hi— 
creased  by  patliological  processes  iuvolviug  the  labyrinth  or  tl)^ 
trunk    of    the   anditoiy   nerve ;    and   when    Hinne's   U-^i   yiMAff 
cl«:ided!y  negalive  i-esuU«,  the  eonclii.^ion  is  juslifiable  ihat  di»- 
order  exislct  in  the  t^ound-K^onductin^  apparatus,  favouring  ttoo^ 
conduction  in  i*onSL'ijuenee  of  incivaaed  resnuance  or  of  <»Iistnu:lioii 
to  the  Hseaj>t*  of  the  sonorous  vihrations.     The  freqnfUi'y  with 
which  disorder  of  the  nen'ons  a]jp.iralus    is  combined  with  iffee- 
tions  of  the  middle  ear  accounta  for  the  anomalous  iveulta  of 
Hiiine's  test.      In  some  cases  of  nervous  rteafnesi?  the  anticipAt«(I 
pn-ponclcrancf  of  afirial  conductiun  may  fail  I<j  apijear.  by  n-iu^ou 
of    the   co-oxisteuce   of    an    aft'ection    of   the    aouud-oondnctiufc 
apparatut*.     A  phig  of  cerumen,  for  example,  may  caui»M  a  decitUl 
pivponJerauce    uf    bone-conduction    in    a    case    of    lubyrinthiue 
diiK)i*der.    On  the  other  han<i,  as  pointed  out  by  Dr.  Brunuer,t 
in  an  affectinn  of  the  son nd-cimd noting  apparatu:;  (e.fj,.  miflrlle- 
ear  catarrh).  Ibe  expected  iH-eixiuderanci?  of  boup-couduction  m-er 
air-conduction  can  I>e  weaketu»d  or  even  reduced  to  a  nunininin 
by  a  simultaneous  affection  uf  the  labyrinth,  or  more  genenUly 
speaking,  of  the  BOund-pei-«eiving  ap[>aratns. 

In  mixed  cAses  theiv  are  therefore  t«o  causes  wliich  modify 
the  results  of  Kinne's  teat.  The  first  (an  affection  of  the  ext«>mal 
or  middle  ear)  moi-e  or  less  int«nsities  l)ono-conduction;  the  jMNvnid 
(rile  lesiim  of  the  nervous  apparatus)  rlinnnishiv  cniulnctiou 
through  tin*  hone^  as  compared  with  that  through  tbe  air.  In 
ca^-es  of  this  character,  the  diffiiulty  is  lo  deternune  In  what 
extent  each  of  the  two  divisionti  uf  the  ^<irgan  of  hearing  i» 
affecteil  by  disease. 

t  Ibid.,  »oi.  lUL  p.  an. 


Dr.  Bruiiner  lays  stress  upon  thf  fact  t]iat  any  given  spot 
^poii  the  sknll  may  diifor  exceedingly  in  its  onnrtncting  poweTS 
from  all  other  ]Kiiiit*i  on  the  wuiie  side  nf  the  hejul ;  and  he 
raummenda  the  mastoid  pruoeas  as  the  spot  most  suitable  for 
tJip  application  of'tlic  tinjinp-tork.  whieh  should  always  he  pressed 
firndy  aj.'aiiiMt  the  Iw)iie.  L(>\v-pit<'hed  f'DrkK  art'  hcanl  Iietter  and 
with  more  faciJity  by  boiie^.'onduction  than  tbrks  yielding  a  not* 
»)f  high  pitch.*  lliis  difference,  according  to  the  same  fluthority. 
depeJids  lesB  up(m  the  j^Teater  niaes  of  the  low-pitched  forks  than 
upou  the  number  of  vibrations,  and  is  probably  due  to  the  fact 
that  the  slower  \ihrnti0nj5  of  these  fork?  possess  a  greater  jiotential 
ngeuty,  and  aiv  therefoiv  more  capable  of  exciting  vibrations  in 
the  bones  and  tabyrintli. 

Testing;  with  hif^h  and  low  notes  is  another  means  of  aiding 
Ihe  diagnodiii,  and  for  this  p\irpose  CJalton's  whisth*  and  KOnig's 
rods  ai-e  convenient  insrrnnieiits.  When,  in  any  given  case  of 
impaired  hearing,  the  percepticm  of  low  notes  is  Imt  slightly 
Affected.  where.Tj*  tliat  of  high  notes  i*  much  diminished,  and 
Uiniie's  test  yields  a  positive  result,  disease  of  the  nervonn 
apparatus  of  the  ear  way  generally  he  infeiTed  to  exist.  Galtoii's 
whimtlf  (tife  page  S")  vsxm  be  made  to  produce  notes  of  varvlng 
pit-ch  by  mUancing  or  wllhdi'awiug  a  plug  in  its  base,  llie  more 
nearly  the  ping  is  screwed  home  the  less  is  the  depth  of  the 
whist:le,   and   the   higher  its  note. 

Ill  most  diseases  of  the  external   ami  uuddle  ear  high  notes 

are  perceived  more  readily  than  low  ones,     liy  way  of  explaining 

the  opposite  condition   which   generally  obtains  in   lab^Tinthine 

flisense,  Bnmner  suppofes  that  the  perception  of  high  notes  makes 

greater   demands    upou    tht-    sensibility  of  one    portion    of    the 

nervons   apparatus,  and  consequently  that  the  fmiction  of   this 

|Hirt,iun  is  ninch  more  ea.si]y  and   rapidly  interrupted  by  increawd 

ivaHte  and  pathological  pmcesses  than  happens  elsewliere.     It  is 

a  matter  of  common  experience  that  in  advanced  age  perception 

of  ihe  highest   notes   is  contiirlerably  diniint^lied   and   tliat,  Inine- 

conduction  ia  also  decreased.     These  alterations  aiv  due  to  senile 

torpor  of  the  nervous  apparatus  of  the  labyrinth.     Mr.  Galt^in 

refers  to  a  proverb  in  I  >orHetchire.  that  no  agricultural  labourer 

who  is  more  thaji   forty  years  old  can   hear  a  bat  squeak. 

*  On  tbin  KtibjfCt  Mtt  niso  Or.  Emenon't  paper  In  tlie  .Irctivet  of  Otoleyy, 
Yol.  xij.  p.  63, 
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Diinini^ie<l  perci-plion  of  high  note*  is  not,  however,  alvay— 
met  with  iu  coses  of  Iabyrtrithint»  disonW.  On  the  CDntriirT,  i  ■ 
some  instancea,  low  imtca  are  less  distinctly  heard  thon  hig^ 
ones;  and  iu  very  rare  cases  the  perception  for  both  clasees  ■ 
notes  is  nuifoimly  diminished.  The  loss  of  n  series  of  not^ 
(partial  tone-ilefects)  points,  ahuost  certiunly,  to  some  aflcM:tic:k] 
of  tlu^  labyrinth. 

K^nig's  rods  are  employed  for  the  same  purposes  as  GaltonV 
whistlei,  viz.,  to  ascertain  the  perceptive  power  for  high  uote» 
The  rods  are  suspended  by  loops  of  silk  or  fine  wire,  and  in  ordej 
to  obtain  a  definite  tiitenaity  of  sound,  a  suiall  steel  ijejiduluiii. 
8tt*iuy:ing  through  an  ai-u  of  90^,  hangs  from  the  same  beam  as  tiir 
steel  rod.  A  grndiiated  pcale,  over  which  the  pendidnni  swingv.  \- 
also  attached  tci  the  beam,  and  by  It^  ineaiii*  lUc  foit-e  with  wliid. 
the  rod  is  struck  can  always  be  estimated  and  i-epeated  afi  ofti-D 
as  necessary,  niese  additions  ivere  snggested  by  Dr.  Blakf.  "t 
Boston,  VS..  who  has  found  that  tht*  ])erfeptivH  faculty  for  bigb 
iiot«s  varies  with  the  age.  At  twelve  or  thirteen  a  note  of  -lO.M" 
Wbrations  per  second  was  heard  at  a  distance  of  thirty-four  ferl 
At  from  twenty-eight  to  thirty  years,  only  notes  of  ^2,7lic 
vibrations  were  audible,  and  above  the  ngp  of  &fty  the  HdiIi  "f^ 
perception  hod  still  turtlier  diminished.  For  testing  the  coiidili"B 
of  the  lahyrintb  a  series  of  rods  are  required,  yielding  20.1)0'.' 
vibrations  and  upwai-ds  ))er  second. 

(3)  In  cases  of  suspifcted  disease  of  the  labyi'inth.  the  oon- 
ditinn  of  the  membrana  tynipani  and  of  the  Eustachian  tnbr 
must  of  course  Iw  carefully  noted.  If  these  striicturva  wr 
apparently  normal,  if  the  disorder  of  hearing  ii*  of  iviieut  d»t*. 
and  has  come  on  :»nddenly,  the  case  is  ])rubal>ly  one  of  disease  "f 
the  labyrinth.  'Ibe  other  test:*,  alreaily  mentioned,  mut»t  Ik*  uw^ 
to  coufinn  the  diagnosis.  If  some  months  or  yeam  have  elajjw*' 
since  tile  np]jearanre  of  tlip  sjTnptoiUis.  a  nomml  condition  of  th"? 
nienibranf  and  EusLicldan  tube  will  not  necetwarily  suggeil 
disease  of  the  labyrinth,  as  it  is  (piit-o  compatible  with  thf 
existence  of  ankylosis  of  the  stapes  to  the  fenet«tra  ovalii 
\Vhrn  changes  are  discovered  in  the  t\nnpanic  membrane,  tbf 
attempt  must  be  made  to  determine  whether  tJiey  are  suflici«iil 
to  account  for  the  symptoms,  or  whether  some  disease  of  the 
labyrinth  likewise  co-exists.  A  consideration  of  the  lustory  aw^ 
symptoms  (»f  the  case,  and  the  employment  of  Uiune's  tost,  vrill 
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kssist  in  establi^iag  the  diagnosiB.  It  is  evident  that  the  nature 
>f"  the  disease  must  be  determined  not  by  the  presence  of  any 
>ne  symptom  or  the  use  of  any  single  test,  but  only  after  a  careful 
examination  by  all  the  methods  at  our  disposal,  and  due  attention 
to  the  history  and  special  features  of  the  case. 


CILVPTER   XL. 

DISORl>ERS  OF  WRCULATIOX  IN  THE  UMlYltlSTH. 

AN.KMIA— ilVrElt.EMLV— l>'FL:VM.MATION   OF  TilK 

LAHYRINTIJ. 

Aovmta  of  the  Labyrinth,  Causes  and  Sjrmptonis— Hyperscmit  of  tiie 
Lab^Tlnlh,  Cauaea  and  Symptoina — I>ia(ifnogi» — Treatment  ol  Ih*- 
orders  of  Circulation^tnflammation  of  the  I-abyrinth— I'athiilr^- 
Question  as  to  Primary  Origin- Causes— Grobor*«  Classification' 
Exudative  and  Plastic*  FoniiB— Cases  due  to  Piphlherin— Appesr- 
aDc«s  in  Ciuws  of  Cerebro-Spinal  Fever— Symptoms — I*rogiiotti- 
Treatment. 

Disorders  of  circulatiuu  in  the  labyrinth  often  accumpnny 
various  forms  of  middlt'-far  intinmniation.  and  an?  discover 
in  fatal  eases  on  exaiuinatiou  alUT  deiith.  More  (>r  Ii-ss  exU 
liyiM^ncmia  and  hormun'hage  are  the  np]H-arance8  most. 
noticed  ;  bnt  their  connectlnn  with  the  symptoms  lias  not  been 
clearly  detwrmineil.  Thi-re  is.  iiowever.  reason  to  Ijeliove 
these  clmiiges  in  the  labjTinth  set  up  irritation  of  the  sot 
]}t*rceiving  apparatns,  and  cause  tinnitus,  impairment  of  h( 
giddiness,  naust-o.  vomiting,  etc.  As  a  matter  of  fact,  howi 
the  craiiial  contents  are  of^en  Biniultaneonely  involvtsl  in  tbi* 
circulatory  diBonler,  and  the  symptoms  thus  produced  may 
mask  or  modify  those  due  to  the  condition  of  the  internal  ear 
A  general  condition  of  Ansmia  does  not  necessarily  prodoff 
any  special  eymptoms  referable  to  the  labyrinth,  unless  hieronr- 
rhage  occur  into  the  part  itself.  In  that  rose  sudden  deatnesa  i* 
likely  to  be  developed.  More  or  less  impairmeut  of  hearing 
power  is  not  iufWtquent  in  cases  of  general  debility,  exhausting 
diseases,    ha>morrhages,     repeated    pregnancies,    and    prolo? 
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lactution ;  aud  t}iese  conditions  tend  to  aggravate  any  existing 
d'lMirder  of  the  middle  ear.  and  increase  the  liability  of  the 
labyrinth  to  become  afi^ct'ecl. 

Maninirs  produce<l  in  the  cervical  vessels  are  often  distinctly 
|iepc*»iv**<l  by  the  patient,  and  seem  to  originate  within  the  eai*s, 
«spr«naily  when  the  resonance  is  fthnonniilly  jnereaBed,  as  tux^nra 
in  middle-ear  in(3atiiuiatton,  and  an  a  ret>ult  of  accuiiiulatiun  ul' 
oertuuen.  Symptoms  in  the  labyrinth,  due  to  functional  dis- 
ordetw — e.'/.,  anaemia — ai'e  ]e«g  tron)>lesome  when  the  patient 
Mmmes  the  horizontal  po^itiun. 

Diiwinler  of  hearing,  as  a  result  of  anaemia  of  the  labyrinth 
and  lirain,  often  precedes  faiiitiiesH  and  svneope;  all  Htunds 
a|>jivar  h-vs  intense,  and  tiunitut^  of  various  kindb  in  associated 
with  giddiness  and  dimness  of  vision. 

A  condition  of  ana'niia,  limited  to  the  labyrinth,  may  )h>  due 
Iti  narrowing  or  closure  u\'  the  intenml  auditoiy  tir  Itasilar  arten*. 
Sadden  deafness  has   been  produced  by  embolism  of  the  latter 

Hyperaemia  "f  the  strmrtui-es  of  the  labyrinth  is  a  usual 
accompaninii-nt  of  inilannnation  of  the  middle  ear.  and  in 
nei^bonring  tissnes,  but  it  also  occurs  in  the  absence  of  any 
inflainmatorv'  prtKvsaes.  Tlius  tiinioiirs,  «.;/.,  scmfiilons  glands 
iu  the  neck,  by  ccpmpret-sing  the  veins,  may  pruiluce  marked 
congestion  in  the  anral  structures.  A  similar  result  is  sometimes 
due  to  irritation  of  flic  symywifhetii!  and  tiflh  pair  of  nenei*.  and 
to  affections  of  the  spinal  cord.  In  Bt-niard'ti  well-known  cxperi- 
vrat,  hypenemia  and  increased  temperatxire  in  the  ear  are 
tiiiniediati*ly  produced  by  section  of  the  eenical  ajTupathetic, 
Congestion  of  the  head  fnmi  any  cause  is  liable  to  be  attended  by 
hypeneniia  of  the  labyrinth ;  and  in  most  febrile  aflections, 
but  especially  iu  searlatiua  and  typhus,  there  is  ot>en  more  or 
lc««  congestion  of  the  internal  car.  Alcohol  in  full  doses,  (juinine* 
oJicylate  of  sodium,  and  amy!  lutrite  are  capable  of  producing 
Uir  same  condition,  'nirnmhosis  of  the  superior  or  inferior 
prUottl  siuuses.  or  ut'  llie  internal  jugular  vein,  nnist  olwtruct 
the  escape  of  l.ilood  from  tlic  iuTenml  ear  and  give  rist!  to  con- 
gmtion.  A  similar  conditinn  is  oft^-n  developed  as  a  result  of 
violent  exerei^e.  and   in  pedbnners  on  wiud-instruiueuts. 

The  Symptoms  ot  h^-peiTCmia  of  the  labyrinth  are  much  the 
same  as  those  of  ans-mia;  they  consist  of  more  or  lees  deafness, 
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Bubjective  auditoiy  sensations,  often  of  a  pnlsating  chanict«?r^ 
gK](linf!i«:A,  nausea,  and  perhaps  vomiting.  The  syiuploniB  ar^ 
aggravated  by  alroliul  anj  by  the  horizontal  position.  H^^>^'^-^ 
lesthei^ia  of  the  auditory  nerve  may  be  due  to  congestion  of  1^^ 
labyrinth.  ^^ 

The  Diagnosis  is  aidetl  by  obbervation  of  the  general  condttt(^j 
of  the  pfitii'iit  and  by  examining  the  ear.     H)-penemia  of  lfc:J 
labyrinth    may   be   assumed   to  exist   when   bcne-<"ondnction     igj 
diminished  or  altogether  lost,  and  when  the  osseous  portioD   ofi 
the  meatus  and  the  membrane  are  somewhat*  lu-penemie,  but  no 
change  enn  be  discovered  in  the  middle  ear.     In  cases  in  whldi 
the  latter  part  is  already  the  seat  of  disease,  cougestiou  of  the 
labyrinth    will   t«*   hiUowed    by   inei-ense  of  deafriesK  and  of  enlj- 
jective  sensations  ami  by  impairment  of  Ixme-conductiun.    Tb'?* 
symptoms  will  not  l»  i-elieved  but  prol)ab]y  aggravated  \vy  the 
air-douche.     It  must  be  rcniembei-ed   that   the  two  conditiofits 
aiifemia  and  congestion,  are  for  the  most,  part  f<jTnptoniatic  eiUi-r 
of  same  general  afiectiun  or  uf  some  disease  of  the  ear. 

The  Prognosis  will  depend  upon  the  nature  of  the  aseocisirtl 
di&owler.  As  a  genera!  nile.  more  or  less  relief  can  be  affordwl  in 
all  cnnffi  of  disordered  cii-culatinn  in  the  labyrinth. 

llie  Treatmeat  must  be  adapted  to  ttie  co-existiiig  conditioiu. 
When  the  ana*mia  is  part  of  a  general  disorder,  the  rariuiis  p?v- 
parations  of  iron,  stinnilanta,  rest,  good  food,  and  fresh  air  are 
likely  to  prove  serviceable.     When,  however,  tliere  are  evideuK* 
of  congestion  of  the  heatl,  and  the  vessels  of  the  tjinpanum  afr 
enlarged    and    prominent,   tt   will   he  desirable   to  apply  a  fr* 
leeches  over  one  op  both   mastoid  processes.    If   tlie  cen-linl 
congestion  be  very  marked,  it  will  be  better  to  take  a  few  ooucf* 
of  blood   by  cupping   at    the   back   of  the  neck.     Al  the  saoif 
time,  the  bowels  should  be  freely  relieved  by  calomel  or  salior 
purgatives.     In    chronic    eases,   warm    foot-baths,  with    a  littif 
mustard,  even'  night,  will  be  of  teiTice.  and  the  ceivbi*al  sTtn- 
ptonjs  will  be  further  i-elieved  by  blisters  behind  the  ears  ami 
to  the  back  of  the  neck.    ITie  application  of  tincture  of  iwline 
to  the  mastoid  pi-ocess   is    sometimes   usefnl.     Mnj<i<age    to  th* 
neck  is  alwi  ret^ommended.     The  diet  and  mode  of  living  in  otlwr 
respects  must,  of  course,  be  carefully   regulated.    The  patient 
slKmld  ai"oid  evei-j-fliing  likely  to  cause  determination  of  blood 
to  the  head — e.'j.,  excessive   mental  work ;   and  if  compelled 
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cobtinDe  in  any  such  occupation,  sliould,  as  far  as  possible. 
nrfrain  from  stooping^  over  it.  Bathing  the  head  in  coltl  wali^r 
i>  gpiierally  unadviaable;  it  iit  liable  tu  ag^avate  the  subjective 
symptoDifi. 

As  a  matter  of  coiirBe.  any  existin»^  affection  nf  the  ear  will 

reqaiiv  camful  att<'ntioii.     In  many  tTasea  the  subjfclive  seiisa^ 

tiotu  aiv  rt'Hiived.  though  only  for  a  tiiiitr,  by  rarefying  the  air  in 

the  external   meatiiB,     llie  application  to  the  ear  of  rectified 

-flpiril  of  wine  with  a  little  etJier  has  sotiietinieg  a  goo<]  effect. 

Vfipd  in  oa:ie^  in  wbicli  tlie  subjective  symptoms  are  very  trouble- 

■  tome,  the  bromides  may  be  prescriljed  with  advantage. 

INn.AMMATlOX   or  TlIK    I,.\imiINTn— CTTITIS   INTEllNA. 

InHuininatory  processes  are  apt  to  extend  to  tht*  labj-rinth 
ftxmi  neighbouring  parts ;  and  tlie  complication  is  most  often 
observed  in  cases  of  cai*ie«  and  neci-osia  of  the  temporal  Ixine. 
It  is  c^imparatively  rair  tnr  iullauiniiition  to  extend  fi-oni  the 
tympanum  or  mastoid  cells  to  the  intenial  ear.  and  cases  of  tJiin 
kind  are  pi-ohably  due  to  the  influence  of  micrrMirganiams.  Dr». 
McBridr  and  Bruce*  have  recorded  a  remarkable  instance  of  thiji 
character ;  the  morbid  process  htu^  pxtenderl  not  only  to  the 
labyrinth,  but  t4i  tlie  cerebeHinTi.  The  patient  hnd  auHere*!  from 
chronic  middle-ear  supptiniliou  on  the  right  aide,  with  deslruetion 
of  the  membrnna  tyniptini  and  oi^siclfs.  Three  days  l>efore  death 
the  tuning-fork  was  heavd  heut  by  tlie  di!*i»nsi'd  ear.  lu-nc*-  the 
oerre  aud  labyrinth  were  then  nunnal.  Sections  of  the  semi- 
rircular  canaU  showed  copious  infiltration  with  I'od-shaped 
bacteria,  uiaeses  of  which  were  found  between  the  oaseous 
hunelher  in  the  coats  of  the  arteriei,  and  in  the  diploetic  apaceft. 
The  veins  for  the  most  part  contained  plugs,  made  up  of 
vtiurroouA  nundM-i-s  of  bacteria.  Similar  urgauisinti  were  found 
in  the  sheath  of  the  facial  nerve  aud  in  the  connective  tissue 
between  the  rdirilla".  An  abseesa  as  lai^e  aa  a  walnut,  and  con- 
taining ba4:teria.  waw  found  In  the  cerebellum  on  the  same  side, 

lu  very  raiv  imses  the  inUuiuTuutiun  in  the  laliyrinth  i» 
Becondaty  to  some  morbid  p^oc^ess  wHthin  the  craniunt.  In  caae» 
of  ceretn-o-spinal  meningitis,  purulent  nmtter  has  l>een  known  to 

*  "Ttie  Pfltbolo^  oF  a  CotHt  of  Fatal  Ear.dismse.'*  Jtmntat  y  AuaL  and 
fkftutl,,  vol.  xiv. 
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tiiirl  its  way  nlong  the  auditoiy  iicn-e  to  the  internal  ear.  On 
the  other  hand,  in  caset)  of  injury*  of  the  ORseous  rapsnle.  seru- 
purulent  ur  ha^niorrha^ic  exudation  into  tiie  labyrinth  may  lead 
to  piinilent  nieniniritis?. 

llie  ocruiTenui"  of  primary  inflananiation  of  the  lahyrinth  mnst 
now  be  ivgardcd  as  proved ;  thotigh  some  of  the  cases  recorded 
mider  that  heading  ore  really  instances  of  secondar\'  mischief. 
Primary  intianiinalion  tif  tlie  iutenial  ear  in  estpecially  apt  to 
occur  in  children,  but  atlulta  arc  not  exempt  from  it.  .\  case  is 
recoi-ded  by  Srhwaitze*  of  acute  purulent  inUanimatiun  of  the 
labyrinth,  leadinjj  to  biippurative  nieninpitis,  and  ocrnrriug  in 
a  woiurni,  tliirty-two  years  of  age,  and  who  had  been  s^.'philiiic 
for  eight  niontli;'.  Tliert*  had  been  constant  pain  in  the  lieml, 
giddiness,  and  uni-ertalti  gait,  fur  t>onie  weeks  Wfore  death;  and 
tliese  symptoms  were  followed  by  fever,  vomiting,  delirium,  aiid 
«oiua.  On  jjost-inorteni  e.xaniiiiatLOu  pus  wos  found  at  the  base 
of  the  brain,  and  along  the  course  of  the  ves»<?ls  in  the  fiseupp 
<if  Sylvius.  The  auditor)'  ner\e,  temporal  bone,  and  tynipaunm 
were  nonnal.  The  cctthlea.  vestibule,  and  semi-circular  canaU 
were  filled  with  a  PCTo-purnlent  tlnid ;  the  blood-vessels  of  the 
ampull;p  were  congected  and  t<)rtntnis,  and  the  saccules  of  the 
veetibule  were  reddened  and  infiltrated  with  pus. 

Moo«t  hn«  described  a  cnse  in  which  inflannnation  of  the 
labyrinth  nil  bolli  Ridcp  was  found  in  a  child  lliat  had  died  from 
scarlatina  and  diphtheria.  Tlie  saccules,  the  semi-circular  canals, 
and  the  membranous  /nwiiwrt  sjiirfiUs  were  infiltrate<l  with  a 
punitent  sninll-celled  exudation.  Tt  wonld,  nioi-eover,  appear  that 
labyrinthine  inllaniniation  may  consist  of  a  periostitis.  'Ilins^  in 
the  case  of  a  buy,  aged  fonrtcen.  who  hwl  suffered  from  ntorrhcea 
and  conxndsions  for  twi>  and  a-half  yeai"K,  Pulitzer}  found  the 
fcchlenr  spaces  to  be  completely  choked  «p  by  new-formed  ost?eou« 
material.  Tlie  vestibule  was  so  narrowed  by  the  hyperplastic 
process  aR  to  fonn  only  a  small  cleft,  and  the  (lemt-circular  caunb 
had  altogether  disappeared.  In  tliis  case,  purulent  inflaininarion 
Imd  bwn  the  first  stage,  and  this  had  excited  connective  tiMn* 
piTiliferation  from  the  lining  membrane,  and  ossifying  periostitis. 
total  ossification  of 
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c»f  inflammation  have  aisc  been  doscribecl  by  Kumb-at,  Unrcktianlt- 
^loriaii.  and  others. 

Causes. — Nutliing  tU-fiuit-e  can  be  stattd  wilh  iv^rd  to  the 
Onuses  uf  printary  inflammation  of  tlie  lab^Tinth.  It  has  been 
UttTJljiittfl,  in  (JifiVrent  rasei*,  txi  exptwurv  to  cold,  to  nietastaitia, 
,  Qktid  to  injnries.  The  pathulagieol  appvaranr-es  show  tliat  varlourii 
forms  of  inHannuation  are  liable  to  occur  in  the  internal  ear.  and 
Grubt»r  thinkf<  that  at  least  two  kInrU  may  be  rlirttinf^niisberl,  which 
he  terms  "exudative"  and  "plastic."  In  the  former,  the  exuda- 
tion may  be  sert»us.  3ero-ha?inorrliajrio.  or  purulent;  the  latter  is 
characterised  by  h\fperiiiai<ia  of  tissue.  He  thinki;  that  Rerous 
exudation  occurs  in  those  coses  where,  without  obvious  cause 
except  exposure  to  cold,  an  ear  prt»vinuFly  uornial  becomes  deaf 
in  various  degrees,  and  is  the  t-eat  of  nioi-e  or  leas  marked  snl)- 
jective  si:msation8.  Nothing  niorbid  can  be  detected  in  the 
remaining  parts  of  the  ear;  there  aiv  no  reasons  for  suspecting 
tlie  existence  of  any  oential  lesion,  and  ail  the  symptoms  disapjx'ar 
in  the  course  of  time.  It  is  possible  that  tlu'  exudation  may  have 
taken  place  only  in  the  canal  of  the  osseous  spiral  lamina.  The 
'  bundles  of  nen'e-Hbres  are  compressed,  and  their  functions  rapidly 
alxilirthed  ;  but  witli  the  absorption  of  the  exudatii>u  all  the  nytu- 
ptoms  pass  away.  In  snch  cascb,  it  ia  more  probable  that  the 
labyrinth  is  affected  than  that  the  tnuik  of  the  nerve  is  com- 
pressed, for  in  the  latter  ease  the  lesion  would  certainly  be 
associated  witJi  aymptouis  referable  to  other  nerves. 

If  copions  exudation  he  rapidly  poured  cut,  as  would  occur 
with  i-upture  of  vessels,  the  resulting  disorder  would  he  veiy 
seven'  and  probably  irreparable.  In  this  category  may  be  placed. 
rding  to  Gruber,  certain  cases  of  loss  of  hearing  occiuriug  in 
^rphilitic  subjects.  With  or  even  without  previous  catarrh  of  the 
middle  ear.  and  perhaps  after  expKwui-e  to  cold,  an  acute  affection 
of  the  labyrinth  comes  on,  the  permanent  result  of  which  is  total 
loss  of  hearing. 

Punilent  inflammation  may  occur  in  tlie  labyrinth  as  tht* 
reeult  of  injury  and  of  the  invasion  of  bacteria  of  various  forma. 
lesions  of  the  int*^nial  ear,  of  tliijj  type,  occur  in  the  coui*st>  of 
small-jHJX,  a4-nrlH  fever,  diphtheria,  typhus,  and  measles.  In  alt 
these  disorders,  the  morbid  jirocess  probably  extends  from  the 
throat  to  the  middle  ear  and  thence  to  the  labyrinth  ;  and  it  is  in 
this  last  purtion  lliat  tlie  most  decided  eflects  may  Ije  produced. 
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Moos*  h.ia  reconled  ati  account  of  three  casfB  of  fstoi  dipli 
tJieria,  in  wliioh  the  lubyrinth  waa  involved,  while  the  t^minoum 
was  afffclecl  only  bv  catan-lial   iiiflatnniation.     The  memhnuwfl 
aemi-t'iruular  canals,  in  many  spot*,  were  partially  or  emirrl; 
hlocked-up   with    maRses   of  cells  and  cnagulat«^(I  lymph. 
dovt*Iopint.Mit  of  c'oinipctivh  tispue,  buiiv  and  v»?ssel8  had  iilr 
TAken  place  in  some  of  these  deposits.     In  the  oHaPoiiB  walls 
rhe  laljjTiuth  there  were  endences  of  inflammation,  of  hyperplwa, 
and  of  cliaiut45gratioii.      Tlie   medullary   spaces  of   the  pt?twa* 
portion  and  the  nqureductns  vestibuli  were  filled  with  chains  (i 
mioriK'uoci.  which  were  also  found  in  ihe  endo- and  peri-l\"in|ihatic 
-spaces  of  the  semi-circular  canals,  hut  uot  in  the  cochW  w 
vestibule,     These  miero-or^anisms  M-ere  thntipht  to  be  arcidfoUl 
in  diphtheria,  but  t-t'  lie  capable  of  prudueing  severe  disease  of  tht 
labyrinth.     They  may  reach  the  iuternal  ear  throngh  the  reMrU. 
but  they  may  also  find  their  way   thitlier  fi-oni    the  BnbHlnml 
^spaceg,  whieli.  aceordinj^  to  Schwalbe,  art?  roniiect<*d  with  llie  tin-T 
*«rvical  glaucLj,  the  sul>-dural  spaces  of  the  nerve-roots.  especisUv 
of  the  auditorj-  nerve,  and    the  lynjphatics  of  the  nasal  muc 
membrane. 

The  labyiiiitli  is  not  infrequently  affected  in  severe  trphoi^. 
In  six  cases,  examined  by  Moos,  there  wei-e  evidencetf  of  infiim- 
nmtion  and    hyperplasia  in  the  utricle,  saivulue.  ampulla?, 
niembranmis  lomiim  jt/nm/w,  and  the    senii-eireular   canals  ' 
implicated  to  a  leas  extent.     The  inliltratinn  consisted   of  1 
phoid  and  smaller  cells. 

The  .ippearani-fis  found  in  disease  of  the  labyrinth  connc 
with    ceivbro-spinal  fever  more  or  less  resemble   those  alrBudy 
<lcsrribpd.     They  ronsifit  in  destruction  of  the  soft  parts  and 
iorniation  of  ctmuective  tissue  and    bone.     Many  pup-«vllg 
between  the  nerve-Hbrils ;  a  large  uumlrer  of  epitbelinl  cells 
detm^bwl  and  become  indurated;    patches  of  ext-rava£ated  M 
are  fre(juently  noticed,  and  there  is  more  or  less  degeneratat 
ner\'e  fibres.      Pus  celts  and   extravasated  blood  are  soiut 
found  in  the  facial  canal  and  in   the  aqujcductus  cochlea':   the 
Htnictnres  of  the   ductus  eoehlearis   may  be  entirely  destroyed, 
and  the  cochlea  itself  filled  up  with  pus.  musses  of  epithelinmj 
and  detritus,  and  particles  of  necrosed  bone.     In  extreme  n^^tf 
the  seini-cinular  canals,  the  anipullre-  and  tli.*  vestibnle  ma\nH 
"  ArcHi-et  o^  Otalojff,  vol.  jvif,  p,  J. 
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Tie  (Itstroyed.  and  the  pi'ocess  not  infrequently  extends  to  the 
middle  enr.  It  has  been  shown  that  the  lyniph-pftsgages  oi'  the 
Hose  may  act  as  (channels  for  the  micni-ori^'aniwms,  which  may 
pass  tltence  into  the  aub-arachnoide&L  spaces  of  the  brain,  and 
then  into  the  perilymph.  The  existence  of  these  means  of  com- 
tnunication  serves  to  arcuunt  for  the  early  development  of  the 
prucessee  in  the  ear  and  tlielr  bilat-eral  character. 

Symptoms.— The  evidences  of  primary  infiammation  of  the 
labyrinth  are  by  no  means  dearly  defined.  Tn  Voltolini's  cases, 
llie  disease  was  ushered  in  by  a  shui't  stage  of  cerebral  congestion 
and  vomiting.  This  was  followed  by  elevation  of  t*'mperature, 
dplirixtni,  and  c-onvulsions.  which  suheided  in  the  course  of  several 
days,  when  absolute  deat'nes:*  and  a  staggerinj^  gait  were  clearly 
noticeable.  Anatomic^!  investigations  were  wanting,  and  in  all 
probability  the  sjTnptoinH  were  due  to  meningitis  nf  a  rapid 
t\-pe. 

Secondary  infianinintinn  of  the  labyrinth  is  donbless  much 
more  comnmn.  thonph  the  pjnnptomi?  are  by  no  means  distinct. 
The  diagnosis  is  mainly  eiftfcted  by  testing  the  heariujf-power. 
If  bcme-couductiou  be  altogether  Itrst  on  the  afl*ected  side,  and 
Kinne's  test  yield  popitive  results  as  far  as  can  he  niorle  out;  if 
in  Weber's  experiment  the  tuning-fork  is  beard  exclusively  or 
much  nmre  disiiuctly  on  the  better  side ;  if  high  notes  are  either 
bafUy  heard  or  not  perceived  at  all,  the  e\Hdence  in  favour  of 
labj-rinthine  complications  is  exceedingly  strong.  Tlie  tests  must 
be  applied  very  carefully  and  on  sevi^ral  occasions,  and  it  must 
be  remembered  that  impairment  of  hearing  for  high  notes  is 
not  a  constant  symptom,  even  when  the  labyrinth  is  decidedly 
involvwl. 

The  subjective  symptoms  are  not  patliognomonic  ;  the  patienta 
usually  complain  of  very  severe  tinnitus.  inipalrniHtit  nf  hearing 
or  complete  deafness  coming  on  suddenly,  pain  in  the  liead. 
pressure  or  fulness  in  the  ear,  vomiting,  giddiness,  and  loss  of 
balancing  power. 

In  cen-bro-spinal  meningitis  the  aural  symptoms  may  appear 
at  the  commencement  or  not  until  the  termination  of  the  disease ; 
the  patient,  on  recovering  constnonsness,  is  found  to  be  doaf, 
probably  on  both  sides,  and  to  stagger  when  attempting  to  walk. 
Ijabyriuthiiie  disease,  occumng  in  the  course  of  scarlatina  and 
iliphtheria,  is  generally  preceded  by  suppurative  iiiflanimntion  of 
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the  middle  ear.  The  symptoms  of  Iab\-rinrhiue  cotiiplirations 
conm-cted  with  infiueiiKa,  mnmpB,  and  other  kindred  di»pasps 
ImvH  T)fM-ii  f^t^soribed  in  a  previous  chaptf r  (se&  pajje  538.  et  tf/.). 
Prognosis. — Tliis  i.H  for  the  most  part  unfavourable,  but  thfW 
is  soriit'  l»ope  f«r  thost*  t^a«c*a  whirh  n«:ar  without  fever  and  ai^ 
nnilattfral.  Impmvement  can  suntt^tinies  Ix*  effectM  in  recent 
ca^s.  of  H\-]jliilitic  internal  otitis,  to  be  snbaeqwently  described. 
In  most  patients,  however,  the  impairment  of  fiiuction  either 
remains  M-itliout  ciiaiige.  or  f^n-adually  proceeds  until  the  stapr 
of  totjil  deafness  is  reached.  The  subjective  aensations  arc  often 
very  obstinate  ami  troidileaonie.  but  the  evidences  of  disorder  of 
equilibrium  may  pass  off  after  a  time,  perliaps  not  until  th* 
patient  has  beiiome  quite  deaf.  If  rhildreii  become  affected 
W'tore  they  have  learned  to  speak,  <n'  jihortly  afterwai*dfi.  deaf- 
niutisra  ia  the  ordinorr  result,  unless  great  care  be  taken. 

Treatment. — Tn  .il!  roses  in  which  there  is  reason  rn  stwped 
that  the  lainriiilli  is  the  seat  of  iuBammaliuu-.  the  treatment  must 
be  regulated  according  to  the  general  condition  of  the  patient. 
and  tlie  coH'.\iating  circumstances.     Any  cxistinfjf  disea!»e  in  the 
middle  ear  or  nares  must  be  carefully  attended  to.     When  then? 
is  high  fever  and  the  patietit  is  fairly  robust,  a  few  leeches  tn«v 
he  applied    behind    the  mastoid   process  on   each    aide,   and  the 
bowels  should  lie  freely  opened  by  a  dose  of  calomel   followed  In* 
saline  purgatives.     Aiilipyriu.  in  dot^es  of  gr.  v. — ^xv.  hourly,  for 
four  or  six  hours,  is  recommended  to  reduce  the  temperature. 
t^ld  may  also  be  applleil  to  the  head  by  means  of  ice-I»ayf3.     If 
cupiou.s  exu<latiou  have  already  taken  place,  as  Bh(l^^*n   hv  total 
deafiiess,   there  is  not    much    chance   of   recovery     under    anv 
treatment :  but  it  is  worth  while  to  try  the   effect-s  of  io^'lide  of 
potassium  internally,  and  of  mercurial  ointment  applied  liehind 
the  ear.     In   later  stages   blisters   to   the   mastoid    prD(.-etts   may 
]KWiiibly  do  a  little  gnod.     Wien  theiv  is  a  histori-  of  syphilii*. 
a  prolonged  course  of  meixury  is  likely  to  pi-ove    l)eneiicial ;  anil 
in  addition,  Polititer  reronmiends  the  daily  suhcutAneous  injeclion 
of  two  to  Bi.\  drops  of  a  2  per  cent,  solution   of  pilocaii>in.  and 
that  the    dose  should    be  gradually  increased.      If  the    remeflv 
cause  nausea,  giddiness,  prostration,  and  other  nnpleasant  .svni- 
ptoms.  it   should    be   replaced    by   two   djt>|>s   of   a   solution  of 
atropin  (gr.  one-third  per  cent.).     In  recent  syphilitic  affections 
of  the  labyrinth,  and  also  iu  some  nou-sypliilitic  case*,  a  n'ruark- 
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ably  good  result  ia  sometimes  produced  by  these  remedies.  Tliey 
are,  however,  useless  in  hereditary  syphilis,  in  deafness  due  to 
epidemic  cerebro-spinal  meningitis,  and  in  cases  complicated  by 
middle-ear  catarrh.  When  the  complaint  occurs  in  young  chil- 
dren and  deafness  ensues,  the  greatest  care  is  necessary  to 
prevent  them  from  losing  the  faculty  of  speech.  They  should  be 
trained  to  talk  as  much  as  possible,  and  forbidden  to  make  use 
of'  signs  to  express  their  wants.  This  subject  will  be  again, 
referred  to  in  the  chapter  on  Deaf-mutism. 
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CHAPTER   XLI. 


CONCUSSION  OF  THE  LABYRIX  Til— 1\ JURIES  TO  TIIE 
LABYRINTH. 

Causes  of  Concussion— Symptoms — Diagnosis — PrognosiB — Treatment- 
Injuries  to  the  Labyrinth— Modes  of  Production — Variations  in 
Results  and  Appearances — Symptoms — Diagnosis,  Prognosis,  and 
Treatment. 

The  labyrinth  is  liable  to  be  affected,  in  common  with  other 
nervous  structures,  in  cases  of  concussion  of  the  brain  from  anr 
cause  ;  but  it  sometimes  happens  that  the  effects  of  an  injury  are 
exhibited  principally  or  almost  exclusively  by  the  structures  of  the 
internal  ear.  Thus  gunpowder-explosions  may  do  little  or  no 
injury  to  the  body  in  general,  while  their  results  are  evidenced  br 
the  symptoms  of  auditory  disturbance.  When  due  to  this  cause 
the  concussion  may  act  upon  both  ears ;  but.  as  a  general  nile,  the 
effects  are  confined  to  the  ear  which  is  turned  towards  the  source 
of  the  explosion.  Similar  results  may  be  produced  by  blows  or 
kicks  on  the  head,  and  even  in  these  cases  the  symptoms  of 
labyrinthine  disorder  are  not  necessarily  accompanied  by  any 
external  injury.  Nothing  can  be  definitely  stated  as  to  the 
changes  which  take  place  in  the  implicated  nerves  or  nerve- 
centres  :  even  in  fatal  cases  there  luay  be  an  absence  of  marked 
structural  changes  in  the  various  parts  of  the  internal  ear. 

The  Subjective  Symptonu  van,^  both  in  kind  and  degree.  When 
the  patient  is  knocked  down  by  the  blow  or  the  force  of  tlie 
explosion,  he  may  be  rendered  unconscious,  and  remain  in  that 
condition  for  an  indefinite  period.  In  slighter  cases,  after  the 
shock  has  passed  off",  there  may  be  pain  in  the  ear  and  giddiness, 
lasting  for  some  hours  or  even  for  some  days.     Subjective  auditory 
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«en«atinns,  such  as  noistw  in  the  ears  of  various  kinds,  are  soroe- 
timee  cumplniiR'il  of,  aiirl  more  or  leaa  impairment  of  hearing  is 
an  almoet  constant  Bimiptom.  Henririg-power  for  high  not<.'3  is 
kpt  to  be  pspetTially  affect^H.  In  other  cases  there  is  abnormal 
ikciit«nees  of  hearing;  fur  ct-rtaiii  notes,  oi-  the  latter  may  appear  to 
be  higher  or  lower  than  usual.  Sometimes  other  notes  are  heard, 
mingled  with  the  normal  sound.  Diminished  cntaneoua  sensi- 
biUtr  of  the  auricle  aud  meatns,  even  amounting  to  complete 
■assthesia.  is  sometimes  noticed.  These  syiiiptonis  may  remain 
for  long  perifHls.  diiiappenring  from  time  to  time,  and  then  recur- 
ring, or  they  may  soon  altogether  cease. 

Objective  Symptoms  may  be  altogt^ther  alwent :  when  present, 
they  will  c-'U!*ist  of  marks  of  injury  to  the  head,  and  especially  to 
the  parts  about  the  ear. 

Tlie  Dia^osls  vnW  often  present  considerable  diffirulties;  in 
m«ny  c.-iiffs,  ilie  patient's  own  statements  will  l>e  all  that  the 
flirgeon  haj-  to  depend  upon,  and  wilful  misrepresentation  is  not 
uncommon.  Impairment  of  hearing  may  be  magnified  into  com- 
plete deafness.  It  is  necessary  tn  apply  all  po»tsible  te-sts  for 
iliscoverint;  the  state  of  the  auditory  organs,  and  also  to  osuertaiu 
their  condition  previous  to  the  accident.  However,  after  every 
precaution  is  taken,  the  diagnosis  in  some  rast^s  will  Iw  (»ne  of 
prubability  only. 

The  ear  must  be  tested  with  the  watch  and  with  tuning- 
of  various  pitch.  As  a  general  rule,  impairment  of  bone- 
(iction  is  an  unmistakable  symptom  of  labyrinthine  disorder; 
b«t  it  must  be  remembered  that  accidental  aifections  of  the  bones 
may  impair  their  rmidurting  power,  and  a  mistake  may  thus 
•rise.  A  plug  of  wax  in  the  meatus  may  prevent  a  watch  from 
being  heard  even  when  in  contact  with  the  auricle ;  but  when  the 
is  removeil  the  sound  is  distinctly  perceiveil.  When  boue- 
ntldnctiou  is  unimpaired  there  is  every  probability  that  the 
Wn-rinthine  slnK-turea  are  in  a  normal  condition.  Webei-'s 
experiment  yields  good  i-esult«  as  a  test  in  these  casee.  When 
the  effects  are  positive — i.e..  when  the  tuning-fork  is  best  heard  on 
the  stide  on  which  the  meatus  is  elosed  ^thert  can  be  no  seriouB 
aSectiou  of  the  labyrinth.  When,  however,  the  resolts  are 
negative — that  is  to  say,  when  the  chaiige  is  either  not  obscrv'ed, 
or  is  of  an  opiMisito  character — there  is  strong  evidence  of  tlie 
exiBteuce  of  some  lesion  of  tJie  internal  ear.     Rinne's  experiment 
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18  of  little  use  as  a  t«8t  in  the  class  of  cues  now  under  considera- 
tion. In  complete  deafness  it  cannot,  of  course,  be  employrdj 
hut  in  l(>i48  i<4^verc  caws  it  may  l»e  used  to  t«et  the  accuracy  of 
the  patient's  dtatemeuts. 

Gruber  lavB  fireat  etrefts  on  the  value,  in  all  donbtfal  cuee, 
his  methfHl  of  testing:  the  ear.  It  consitits  in  liolding  »  viljnitii 
tuning-fork  in  front  of  the  ear,  until  the  sound  is  no  Iouju-t 
A  finger  is  then  inserted  into  the  meatut;.  and  the  handle  uf 
tuniiig-furk  is  placed  in  contact  with  it,  when  the  sound  i»  apiili 
perceived.  The  change  is  due  to  the  fact  that  the  cliwnre  of 
the  meatus  prtwluces  a  resonant  column  of  air.  which  streiigth«nf 
the  sound.  It  is  likewise  probable  that  altered  conditions  of 
pressure  and  tension  in  the  middle  and  internal  ear  play  a  (vrtaia 
part  in  eaiuiiiig  the  alteration,  and  atiiO  that  e(onorou$  vibrations 
previously  dispersed  in  the  atntoephere,  are  conveyed  through  thf 
finger  to  the  bones,  and  thence  to  the  sentient  jwrts  ».iftbf 
internal  ear. 

ITie  gyiuptoms  of  concussion  of  the  labyriulli  resemble  thiw 
of  injur)-,  but  they  generallj-  come  on  suddenly  and  pass  offafteri 
time.  When  liiEniorrhage  takes  place  into  the  structures  of  tjw 
labyrinth,  the  impairment  of  heoi'ing  is  developed,  either  filovly 
or  rapidly,  mxxirding  to  the  extent  of  the  lesion  and  the  qnantiiy 
of  blood  ettiiseti ;  other  symptoms,  as  described  by  M^ni^re,  arr 
prone  to  supervene. 

Fro^osis. — This  dependa,  Hrst,  upon  tlie  degree  of  tlie  coo- 
cuesinn  ;  and  st'condly.  upon  llie  absence  or  the  co-existence  of 
injur)-  to  the  ear  and  a<^)jaeent  parts.  If  total  deafnesR  has  peaultfd 
from  the  shock  tlie  prugnosia  is  unfavourable,  though  recovery  )• 
not  impoHvible.  In  some  ca.se.s  many  months  elapse  liefow 
any  improvement  is  notioeii.  and  in  others  an  opposite  cvutm-  !• 
witnessed.  PoHtzer*  reconls  an  interesting  wise  in  which  ^ht 
hearing  (which  had  Wn  totally  lost  for  many  months  m  tlii' 
result  uf  toncufcsion)  was  suddenly  restored.  Tlie  patient,  a  lUMi 
aged  twenty-one.  had  receiviHl  a  severe  blow  on  the  head  when 
passing  under  a  doorway.  When  he  rectivered  fn^m  thp  shock 
he  tt.mplained  of  headache,  noises  in  the  cars,  and  deafness,  which 
latter  becanie  complete  in  the  course  of  a  month.  No  ehan^.- 
took  place  during  the  ensuing  ten  months,  and  he  tlwn 
under  tivatuient.  Improvement  was  ivgnrded  as  imposBil 
*  LeArlnuA  tier  OireitMeitiuntU.  &.  f^. 
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but  the  exiMrinient  wa«  made  of  injecting  a  warm  snhiti<in 
of  iufliiltr  of  potassium  (2^  pur  cent.)  into  the  meatus.  On  the 
third  (lar  tht*  p.-itient.  coiilfl  understand  a  few  words  s]ioken  into 
hife  right  ear;  and  a  ^rmdual  thniigh  flight  iinprnvemeiit.  Un)k 
flaoe  during  tlie  next  tliive  weeks,  wbeu  heddaobe  became 
troaWesoine.  One  nigbt,  shortly  arterwanls.  the  patient  was 
rauaed  fmra  sleep  with  a  aentMition  of  giddiness,  and  he  then 
found  that  he  could  henr  the  ticks  of  his  watch.  When 
examined  hy  I'nHtKcr  oti  the  following  day,  his  hearing,  tested 
by  the  watch  and  by  converaatiun,  waif  found  to  lie  normal. 
Whether  the  »ymptoms  werv  due  to  concussion  of  tho  labjTinth 
or  of  the  nen-e-centres  must  he  regarded  as  (loHbtful ;  but  the 
Utter  hypothesis  would  Beem  the  more  likely. 

The  above-mentioned  case  must  be  regarded  as  very  ex- 
oe-ptionat,  and,  as  a  general  rule,  the  longer  the  aymptoniH  laat 
the  wnr*e  the  prognosis.  The  prospect  is,  moreover,  nnfavonraltle 
wheoe^er  subjijctivt?  sensations  and  giddiness  are  pmminent  syra- 
aiid  especially  when  they  are  accompanied  by  abnormal 
irnteness  of  hearing.  It  is  impossible  to  foivcast  thf  duration 
of  the  symptoms,  for  even  in  cases  of  slight  eoncussiou  they 
nay  renmic  unaltered  for  many  months. 

Treatment. — Rest,  bodily  and  mental,  is  the  most  important 
agent  in  the  treatment  of  concussion  of  the  internal  ear.  In 
MTong  full-blooded  subjects,  with  signs  of  cerebral  congestion, 
leeches  may  be  applied  tt"  the  mastoid  pn>ce-ss,  or  a  blister  to  the 
Bape  of  the  ne<tk.  llie  bowels  should  be  kept  fix'tdy  open,  and 
Uw  iliet  should  be  of  a  suitable  character.  When  the  symptoms 
become  chronic,  tincture  of  iodine  may  l)e  [tainted  over  the 
f«id  process,  or  blisters  may  \ye  applied.  A  warm  solution  of 
iodide  of  potassium  droppod  intfl  the  meatus,  as  used  by  Politzer, 
H  worthy  of  trial.  When  noises  in  the  ears  are  very  troiibleaome 
a  ocHirae  of  the  biximides  is  likely  to  prove  beneficial. 

INJURIES  TO  TIIE  L-VnYRPfTn. 

Owing  to  its  protected  and  deep-seated  position  the  labyriath 
aloue  is  seUlom,  if  ever,  the  seat  of  injury  ;  but  it  may.  of  course, 
be  implicated  in  wounds  of  a^j^^"^  parts.  Thus  the  internal 
car  may  l>e  aifecte^l  in  fractures  of  the  temporal  Imne,  the  result 
of  blows  or  falls;  it  may  also  be  wounded  by  foreign  bodieB, 
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instninifiiits,  ttc,  introdacwi  into  the  exttimal  meatus.  Sevei* 
concussions  may  likewise  cause  rupture  of  the  tnembranwis 
(ttnictures,  or  even  fractur-  of  the  osseouR  wallB  of  tlie  Idbj-nnth. 

'ITie  atnietures  uf  tlie  internal  ear  are  liable  to  be  iiivolreil  iu 
ulcerative  processes,  affecting  its  osseous  walls,  the  fenestrw.  or 
the  senii-firoular  canals.  Siippiiralion  sometimes  exteiids  fruu 
other  parts>  aUuij^  the  connective  tissue  and  vessels  of  the  laby- 
riutli;  and  purulent  inUammatiou  of  tlie  middle  ear  has  htta 
known  to  extend  to  the  same  part  through  the  fenestne. 

Gruber  relates  the  i-ase  of  a  man  who  had  been  working  for 
several  hours  iu  a  caiss^ou,  and  on  <roming  into  the  open  air 
became  fi^iddy  and  vomited,  niese  8_\'niptoms  soon  passeiJ  off. 
but  the  man  wns  noticed  to  lie  deaf  on  both  sides.  On  exaniininjr 
the  ears  thei"e  was  found  to  be  ruptuiv  of  Ixjth  tympanic  tneiu- 
branes,  and  the  symptoms  pointed  to  injury  and  extravasation  iJ 
blood  into  the  internal  ear  an  Ijotli  sides,  'ilie  niembram'S  cica- 
trised, but  the  deafness  still  remained  two  years  after  the  accidfui. 
It  is  worthy  of  note  that  in  cases  of  injury  from  falls  or  blow 
the  membrana  tynipani  may  be  uimflW'ted,  even  thougli  ihc 
petrous  portion  of  the  temporal  bone  be  seriously  fnn-liuw). 
The  escape  of  cerebni-spinal  fluid  fi"om  the  meatus  is  geiienllly 
regarded  as  a  symptom  of  fracture  of  the  base  of  the  skull ;  Itn' 
tliis  symptom  is  not  always  present,  for  tlip  memhi-ane.  aa  jna 
mentione*!,  may  be  intact  and  prevent  the  liuw.  On  the  nVr 
hand,  in  some  cases  the  extravasated  blood  rapidly  coapiiUi'^ 
between  the  surfaces  ol"  the  fracture;  in  others,  the  poriioiii 
iKine  remain  in  doi'e  apptisition,  and,  under  such  eircunif-liu 
the  fluid  will  be  prevented  from  escaping  into  the  meatus, 
if  there  be  a  large  rent  in  the  mombranf  (see  Jiage  563  ft  f»f. 

When  bloud  is  extravasated  among  the  tissues  of  the  iuternol 
ear,  and  the  patient  siin*iTes,  it  undergoes  tJie  same  changes  as  in 
other  parts  of  the  body.     The  fluid  portion  is  absorbed,  and  in 
the  course  of  time  deposits  of  pigment  ai-e  all  that  remain, 
extravasated  matters  may,  however.  l>e  the  causp  of  inflammati 
with  moi-e  or  less  <le.<tniction.  of  the  internal  ear. 

Extravasation  of  hlood  into  the  labyrinth  may  occur  in 
absence  of  any  external  injury  to  the  part.  The  labyrinth  may 
be  affected  in  cases  of  meningitis,  and  especially  in  htpmorrhagic 
pachj-meningitis.  In  eases  of  this  latter  character  Ml«i.>s  found 
hujmurrhagic  infiltrations  in  various  part«  of  the  lahyrinth.  vis. 
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in  the  utricle,  in  Uosciitltal's  rnnul,  and  betwefu  the  layeK  of  the 
Uinimi  si'intlU  futurtt  luid  tlu-  rwc^,  ilenfittn.  The  iiililt  rat  ions 
Taritnl  ill  si«e ;  and  t<(tine  followed  the  course  ot"  the  veins,  and 
cchcrs  that  of  the  nen'f-lihivs.  In  th*^  case  of  a  boy,  aged  four, 
wh<»  Wcamf  totally  deaf  in  the  course  of  tuben-uJuus  btisilar 
nufuint^itis,  Liicue  tinnid  fvi<  lei  ires  of  hjemonhagic  lutlamniatiun 
in  the  senii-circular  canalt^  and  v<^tfti1)u)e  on  both  »ide»(. 

Symptonu. — The  syniptoniis  of  injuries  of  tlic  labyrintli  ore 
for  the  nutbt  part  tlie  Rami*  as  those  of  concussion.  Tlie  !os(>  of 
thearing  may.  however,  conn*  on  later,  as  it  re.sulia  from  lui'inor- 
rfaagv,  rather  than  from  shock.  High  note«  especially  fail  to  be 
bpanl.  and  sometinieK  a  crries  of  note^  ai-e  inaudible.  Some  of 
the  fevniptuins  known  as  Alcnit'-n-'tt  aiv  also  likely  to  occur  :  Ihwe 
irill  be  Hescribefl  in  a  fiueceeflinj^f  chapter.  Any  objective  sym- 
ptomi*  that  may  be  pi-erseiit  will  di-pend  upon  the  natun*  of  the 
injnry,  oinl  if  no  extenial  partt;  be  inv(i!vi-d  tsneh  syniptoms  may 
W  altogether  wanting. 

Tile  DiagDOsit  of  injuries  of  the  labyrinth  is  made  by  ctmi^ider- 
injr  the  sMujituins  and  the  natui-e  of  the  injnrj'.  If  (here  be 
pmnount-eil  deafness  on  the  affected  side,  and  tlie  luuin}j;-(brk, 
applied  to  the  skull,  he  not  heard,  it  may  Ik*  regarded  as  certain 
that  the  labyrinth  is  involved.  Sonietiuies  the  ilia^^ioxis  can  be 
ntwle  only  (i^r  riam  rxchtfUmis. 

The  Pro^osii  likewise  depends  ufKin  the  8}-mi>loms,  the 
nature  of  the  injury,  and  the  existence  of  onuidicatious.  In 
wiial  deafness,  due  to  injuiy  of  the  laljyriuth,  the  chance  of 
reetoiation  ia  very  Alij^ht  indeed. 

The  Treatment  is  mucli  the  same  as  tluit  n-t.-oni mended  f<tr 
eoncQ-Sii'ion  ot  the  interunl  i-ar,  complete  rest  Iving  the  all- 
tmportant  detail.  Such  local  measurpH  im  syringing  the  meatus 
and  the  use  of  the  air-<louche  are  to  be  avoided :  they  mx'  almost 
certain  tfl  aggravate  the  symptoms.  If  there  be  much  local  pain 
•  few  lei-cheH  should  1h*  applied  to  the  niautoid  proceea ;  while 
Troubleeome  sidywtive  symptom*  may  be  relieved  by  the  bro- 
midf^.  When  all  atiive  sj-mptonis  have  subsided,  and  the 
d«!Alnet)a  alone  remains,  the  idclide  of  jM>l:a*8ium  may  be  given 
with  tlie  view  of  promoting  ub^jrptiun.  and  fur  the  same  purpose 
counter-irritation  may  be  applied  Kdiind  the  ear. 
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CARIES  AND  NECROSIS  OF  THE  LABYRINTH. 

Caries  of  the  Labyrinth  as  a  Result  of  Extension — Necrosis  of  the  Laby- 
rinth— Causes— Syraptomii,  as  Otorrhcea,  Pain,  Polypous  Growths, 
Disorders  of  Equilibrium,  Subjective  Sensations,  Loss  of  Hearing- 
Power,  and  Facial  Paralysis— Forms  of  Sequestra — Prognosis— 
Treatment. 

Caries  of  the  Labyiintll  is  always  associated  v-ith  a 
similar  affection  of  the  adjacent  parts  of  the  interna!  ear;  no 
case  in  which  the  labyrinth  alone  was  thus  diseased  has  yet 
been  recorded.  Minute  apertures  are  sometimes  found  in  the 
osseous  semi-circular  canals,  but  these,  in  the  absence  of  ayni- 
ptoms  of  inflammation,  are  to  be  regarded  as  dehiscences,  and 
not  as  the  result  of  caries. 

Ifecrosis  of  the  Labyrinth,  as  an  independent  affection, 
is  !iot  very  rare.     It  generally  results  from  purulent  inflammation 
of  the  middle  ear,  the  process  extending  from  the  tympanum  and 
mastoid  cells  to  the  air-spaces  in  tlie  osseous  walls  of  the  laby- 
rinth.    Tlie  inflammaton-  process  in  the  middle  and  internal  ear 
is  not  only  prejudicial  to  the  organ  itself  and  the  adjacent  struc- 
tures (particularly  to  the  facial  nerve  in  the  temporal  bone),  but 
the   attendant   suppuration,    which   may  continue   for   weeks  or 
months,  is  a  source  of  considerable  danger.     Toynbee  drew  atten- 
tion to  the  relatively  somewhat  common  occurrence  of  partial  or 
total   necrosis   of  the   labyrinth,    and    Bezold,*   of  Munich,   has 
collected  some  forty-five  instances  of  exfoliation  of  this  part  in 
the  living  subject. 

•  Archives  of  Otology,  vol.  xvi.  p.  297.     See  also  Report  of  Case  of  Necrori* 
of  the  Cochlea,  hy  Dr.  Hartmann,  in  the  same  rol.  p.  252, 
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Causes. — In  nearly  half  the  mimWr  of  fases  reCeiTed  to,  the- 

patiL'titii  wt?iv  under  tiftwu  years  of  ago   when   the   sefpiegtruni 

waa  removetl  from  tJie  ear;  the  a-^e  at  ^^^lil:h  the-  iuHiinnnat^iry 

prooe**  commtfnced  ooulcl  tteldoiu  he  asivrtained,     'J'iie  tirat  decade 

of  life   iiiriiiblit'S    the   largest    propoi-tinn  of   |intienti<.     Tliis   jin*- 

clivity  is,  no  doubt,  dnv  to  ihf  l'ri'i|uent  iM!cunvnce  of  iralairhal 

aiid  i^uppurative  processes  ni'  the  middle  ear  at  that  period  of  life* 

aucl  partiL'uIarly  of  the  more  seven*  foruw  i-eaultui);  fi-oui  the  arutt^ 

exanthemata.     In  children.  aUo,  the  lobyi-inth  is  proportionately 

much  larger  than  in  the  adult ;  for  at  birth  tins  part  has  already 

attained  nearly  its  normal   developnient.     In  many  of  the  caaea 

the   comnieuceuient   of    suppuration   dated    from    an    attack   of 

scarlatina ;   while   measles  was  the  cause  in  a  smaller  number. 

l*he  acute  suppuration  in  the  middle  ear  doe«   not  necessarily 

attack  the  labyrinth  at  the  same  time  ;  it  usually  extends  Ut  it 

after  an  uncertain  inter\'al.     In  llurly-i'iglit  ease*  only  two  lasted 

less  than  a  yeai*  before  exi'oliation  of  the  sequestnim  ;  tlie  rest  of 

the  patiLMils  Imd  a  disL-harge  for  periods  varying  fnmi  one  to  foi-ty 

years  l>pfore  separation  took  place.     The  neiTosis  tif  ihit  intenml 

ear   is   frtMjuently   accompanied    by   destructive    disease   of    the- 

mastoid  portion,  resulting  in   fistulous  opening  in  its  external 

wall.    Tliei-e  it  uo  reason  for  supposing'  that  any  peculia:-  diathesis 

is  a  predisposing  cause  of  necrosis  of  tlie  labyrinth. 

Syinptomfl.— ^Otorrhaa  is,  of  coui-se,  present,  the  disrharjie" 
vai'yiog  in  quantiry,  hut  being  profuse  and  contiuuons  while  the 
uecrotiis  is  advancing,  and  until  tht;  sequestrum  has  separated. 
The  other  symptonia  are  (1)  more  or  less  pain,  (2)  the  formation 
of  polypous  growths.  (3)  disturbances  of  equilibrium,  (-t)  suIj- 
jective  sensations,  (5)  loss  of  liearing-power,  and  (G)  facial 
paralysis. 

The  jKiitt  involves  thr  side  of  the  head,  and  sometimes  extends 
to  the  other  side ;  mastoid  tenderness  is  oceasionally  pivseiit. 
The  paiu  is  due  at  Hrst  to  the  iuliammatory  process ;  and  in  later 
staged  t<t  the  separation  and  passage  i>f  the  sei|n»-8trum.  When 
thid  latter  process  is  taking  place,  the  paiu  is  apt  to  hi-,  continuous 
and  violent ;  and  tiie  patient  weare  a  characteristically  anxious 
expression.  The  loes  of  sleep  induces  nuicli  diriturbanoe  of  nutri- 
tion, and  the  patient  l^econies  pale  and  thin  ;  but  these  symptoms 
rapidly  subside  after  the  sequestrum  has  come  away.  Uigurs  and 
febrile  attacks  are  not  uncommon  during  the  course  ot  the  pro- 
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cess.     Pohjpous   (jrowihs   are  invariably  present ;   they  are  most 
abundant  in   the   tympanum,  on   the  edges  of    the   membrana 
tynipani,  and  in  the  extenial  meatus ;  in  some  cases  they  are 
found  in  the   Eustachian   tube.     They  may  completely  fill  the 
auditory  canal,  and  they  continue  to  sprout  so  long  as  the  seques- 
trum lies  imbedded  behind  them.     After  the  latter  has  separated 
most  of  them  spontaneously  disappear. 

Duturhances  of  equilUtriiim  were  noticed  in  a  few  cases,  but 
mostly  in  the  early*  stages,  and  not  continuing  throughout  the 
progress  of  the  disorder.  In  twenty-three  of  the  cases  alluiled 
to,  no  such  symptom  was  experienced,  and  it  is  certain  that 
vertigo  is  not  regularly  present  as  an  initial  symptom  of  necrosii 
of  the  labyrinth.  Its  existence  indicates  the  extension  of  the 
suppurative  process  from  the  middle  to  the  internal  ear.  Mnre- 
over,  when  present,  it  may  be  owing  to  cerebral  and  meningeal 
complications.  After  exfoliation  of  the  sequestrum,  any  dis- 
turbance of  equilibrium  must  be  due  to  continued  irritation  of 
the  centre. 

It  is  somewhat  curious  that  suhjedive  sounds  are  seldom  com- 
plained of  in  cases  of  necrosis  of  the  labyrinth  ;  they  were  present 
in  only  three  cases.  Their  frequent  absence  seems  to  prove  that 
the  part  in  which  they  originate  is  more  easily  destroyed  thaii  the 
terminal  distribution  of  the  vestibular  branches  in  the  ampuIlW: 
whose  irritation  would  seem  to  cause  the  vertigo  and  disturbance 
of  equilibrium. 

The  loss  of  heannij-jmrer  voneil  considerably  in  different  eases: 
in  twenty-three,  complete  deafness  was  obsen-ed.     In  four,  there 
seemed  to  be  more  or  less  capacity  for  hearing  after  exfoHatioii  of 
the  cochlea  itself;    but  these  results  are  in  contradiction  to  a 
praportionately  large  number  of  other  cases.     Hearing  is  com- 
pletely lost  when  the  labyrinth  is  destroyed.     Bezold  points  out 
that  one  of  the  principal  sources  of  error  in  our  tests  of  hearing 
is  the  difficulty  aud  partial  impossibility  of  completely  excluding 
the  other  ear  from  receiving  any  sonorous  impressions.     It  is  very 
difficult  to  twclude  the  meatus  thoroughly,  and  the  least  chink  is 
sufficient  to  allow  the  passage  of  the  waves  of  sound.    The  tuning- 
fork  is  the  most  efficient  means  of  testing  the  hearing  in  these 
cases.     \Vhen  a  very  weak  sound  is  given  off,  the  other  ear  may 
l>e  left  out  of  consideration ;  with  deeper  tuning-forks  it  is  hardly 
necessan'  to  close  it. 


The  facial  iten't  is  iiitimot*?iy  comn'ctwl  wilii  tlit*  labyiiiitli, 
anA  is  ^nerally  involved  when  rlie  latter  ia  tlie  seat  of  inflam- 
iuat*irj"  prorpsws.  Paivsis  ()r  paralvitis  of  tliiB  iiervr  is  a  con- 
stant result  of  exfoliation  of  the  cochlea;  the  loss  of  fimction 
niay  be  due  to  presmiiv  .incl  may  he  nnly  tt'mporan* ;  hut  the 
iiffve  may  lie  |wirtifilly  ur  entin-ly  rleirtroyed,  au<3  in  that  caae 
the  parAlysis  is  likely  to  be  pormanent.  hi  rhii-ty-Hve  of  the 
cases  above  nlluded  to  the  facial  nerve  was  partially  affectfd  in 
«ix  instance)) ;  in  three  cif  these  the  necrosis  was  limited  to  the 
cochlea;  in  one.  to  the  cochlea  aiid  a  snial)  part  of  the  vestibule; 
in  a  fiftJi.  Ut  the  senii-oii'cular  canals  :  and  in  the  sixth,  there  was 
fxtenaive  caries  of  the  labyrinth  with  extbliation  of  the  lamina 
spiralis.  In  twenty-eight  of  the  cases  there  was  decided  paralysis 
of  the  nerve.  This  fref|nent  participation  of  the  farial,  wliich  is 
•one  of  the  uitwt  common  symptoms  of  noerosis  of  the  labyrinth. 
is  due  to  the  intimate  cojinectiun  Ijctween  the  latter  part  and  the 
aqusuinctus  Fallopii.  The  cf)U]-*'e  of  the  fticJal  nerve  may  be 
divided  into  fonr  parts,  and  the  iniplicatinn  of  each  of  thene  in 
vifoliation  e.f  the  labyrinth  leads  to  entirely  ilifien*ut  poqnela?. 
In  the  iiret  part  of  its  course,  within  the  intemal  meatus,  it  is 
liable  to  be  affected  in  rases  of  exfoliation  nf  the  entire  labyrinth. 
and  the  result  js  permanent  loss  of  fuucliun,  cither  partial  or 
complete,  of  the  facial,  as  well  aa  of  the  auditory  ner\*c.  In  the 
)nd  part  of  its  course,  which  extends  from  the  bejrinninj:  of  tho 
aqnednrt  to  the  j^enirnlate  ^ranf^dion,  the  nen'e  is  n<pt.  S4»  liable  to  be 
involved  ;  but  in  the  third  section  it  is  in  more  danper,  especially 
if  the  osseous  vestibular  walls  be  necrosed.  In  the  fmirth  (>art  of 
itfi  course  the  ner\*e  is  seldom  exjiosed  to  primary  destrutiliun  by 
necrosis  of  the  labyrintfi  ;  but  it  may  be  aflected  secondarily, 
especially  when  the  seque^tmni  escapes  into  the  ninstoid  antrum. 
In  some  cases  paralvsis  of  the  nerve  is  due  to  pn?ssure  of  tho 
granulatious  surT-oiniding  tlie  se<juestruin. 

Paralysis  of  the  tiacial  ner\-e,  of  a  tempoiiiry  tharacter.  some- 
times complicates  middle-ear  su])puration ;  it  is  said  to  ttccur  in 
about  I  per  cent,  uf  suoli  cases.  It  is  seldnni,  if  ever,  nnticed 
in  simple  non-purulent,  acute  middle-ear  catarrh.  Bezold  lays  it 
down  as  a  rule  that  in  eveiy  case  of  facial  paralysis  accompanying 
long-conliuued  suppumtion  of  the  middle  ear,  we  are  justiiled  iu 
excluding  superiicial  disease,  and  in  assuming  the  r-xisl-ence  of 
extensive    destruction    of  the  bone,   in   most    instances   of  the 
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labyrinth.     It  must  not  be  forgotten  that  the  facUl,  tike  other 
nerves,  pmsesses  considerable  regpuerative  capacity.    In  fix  of 
the  cases  ftlht()i>r|  to  then.'  was  no  tloubt  as  to  the  partial  or  lotil 
ri'Storatitiii  of  the  function  of  the  facial,  in  spit**  of  itit  iHriiqim. 
In  one  such  c^i?,  the  sec|ue8tniin  conaisted  of  tlie  whole  of  the] 
labyrinth  ;    and,  juilj,^iiig   from   the  resuUa  of  several  othert,  *i 
may  nnticiiwte,  under  very  favourable  circnmiftAnces,  romiileiaj 
restoration,  not  only  in  sinijile  diviaiun,  but  also  where  there 
b«nj  a  considerable  loss  of  substance  of  the  facial  ner\Y. 

As  niiffht  he  expected,  the  chorda  iipnj>ani  h  much  more  ofti 
injured  than  the  facial  ner\-e  in  cases  of  necrosis  of  the  lab)'riiit 
and  it  ie  equally  capable  of  regeneration,     llie  large  &upcr6dal 
petrosal  nerve  ia  verj-  rarely  implicated. 

'ITie  geijuegfra  vary  mucli  in  size  and  character.  Tims,  there 
may  be  (1)  necrosis  of  the  entire  labvrinth.  and  of  the  wall  rf 
the  internal  meatus:  ('2)  necroais  and  exfoliati'»n  of  the  cuitikt, 
with  other  |>ortinuji  of  the  petrous  bone;  (-J)  the  cochlea  alosw  or 
only  a  portion  of  it;  (i)  a  s(T)ni-t.')rcular  canal;  (5)  the  [•» 
petn«a.  w-itli  the  extemal  canal  and  a  portion  of  the  mastoid 
proci-ss,  ete. 

ProgTi08i8.^1)eath  occun-ed  iu  19*G  per  cent,  of  Bezold's  obw, 
and  in  the  majority  from  implication  of  the  neighl)o«ring  menin- 
genl   ami  cendtral  regit»ns,  extension  of  the  suppuiative  prwse 
taking  place  fixnn  (he  ptisterior  surface  of  the  bone  conespooding 
to  the  position  of  the  internal  meatus,     Tlte  cerel>ellum  was  nn^i 
frwjuently  inv»dved.     In  the  thirtv-ft^ren  cases,  the  terniiuatioD? 
were  as   follows:    in  twenty-nine  t!ie  stKjuestrum  was  reniovnl 
through  the  auditory  canal ;  in  seren,  through  the  luaatoid  pro- 
cess, previous  artifieial  widening  of  the  openings  Jjeitig  neceaairr 
in  some  of  the  cases.     In  one  instance  liie  secjuestnim  paMfd 
tbrough  the  Eustachian  titbe.     C'eftftation  of  the  discharge  iu  a 
few  Wifks  or  months  took  platie  in  eighti-en  of  the  ciiivd  casw. 
Notwithstanding  the  danger<:)us  pi*uximity  of  the  suppuration  t# 
important  }>artii.  the  long  duration  of  the  proceaa,  with  its  dangers- 
to  the  constitution,  and  the  obstacles  to  the  eliminntiun  of  the 
sequestnini,  the  progiiosia  would  apfjear  to  be  remarkftbly  good. 
8(»  far  as  rwovfry  is  concerned.     Moreover,  ei'en  where  tlwre  has 
been  extensive  loss  of  substance  of  the  facial  nerve,  there  is  k 
probability  of  complete  restoration  of  the  function. 

Treatment— The  most  important  i-e*iult  to  be  attained  is  ih^ 
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removal  of  the  luxuriant  growths  which  obstruct  the  passage  of 
the   sequestrum   through   the   tympanum   and   external   meatus. 
These  granulations  must   be  removed  by  a  curette   or   Wilde's 
snare,  or  destroyed  with  a  concentrated  solution  of  chromic  acid, 
according  to  their  size  and  position.     When  the  sequestrum  has 
come  away,  tlie  application  of  alcohol  or  boric  acid  will  sen-e  to 
check  secretion  and  to  reduce  the  size  of  any  remaining  granula- 
tions.   When  the  mastoid  process  is  implicated,  it  is  desirable  to 
make  an  opening  as  soon  as  possible,  so  that  secretion,  etc.,  may 
escape.    Any  existing  fistulous  openings  should  be  enlarged ;  and, 
if  a  sequestrum  be  found,  it  should  then  be  removed.     With  large 
sequestra,  it  may  be  necessaiy  to  cut  away  the  posterior  wall  of 
the  external  meatus.     In  the  after-treatment,  the  wound  should 
1)6  frequently  washed  out  with  a  solution  of  carbolic  acid  (1  per 
cent.),  and  subsequently  covered  with  an  iodoform  or  other  anti- 
septic gauze.     Ilie  introduction  of  a  drainage-tube  will  facilitate 
the  escape  of  the  discharge. 
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NEW  FORMATIONS  IN  THE  LABYRINTH  AND  CONNECTED 

WITH  THE  AUDITORY  NERVE— SYPHILIS  OF 

THE  LABYRINTH. 

Primary  and  Secondary  Growths — Epithelioma— Sarcoma  and  Gliomi- 
Cases  of  Fibro-Sarcoma — Cavernous  Angioma — Syphilitic  Diaease 
of  the  Internal  Ear — Morbid  Appearances — Symptoms — Diagnosis— 
Prognosis — Treatment. 

The  labyrinth  is  very  rarely  the  seat  of  new  formations  of  a 
primfiF}'  character ;  it  is  sometimes  invaded  by  morbid  gro«"ths 
originating  in  neighbouring  parts.  Tumours  are  occasionally 
found  connected  with  the  trunk  of  the  auditory  ner\'e ;  Virchow 
states  that  of  all  the  cerebral  nerves  the  auditory  is  the  most 
liable  to  be  thus  affected. 

In  the  labyrinth  new  formations  of  connective  tissue,  in  the 
form  of  minute  threads  and  membrane,  have  been  found  by 
Gruber*  and  Voltolini.t  Moos  and  others  have  met  with  bony 
growths  in  the  vestibule  and  scala  of  the  cochlea.  Calcareous 
deposits  have  likewise  been  found  in  the  periosteum  of  the 
internal  meatus.  These  are  composed  of  phosphate  of  lime,  and 
are  said  to  be  not  uncommon  after  middle  life.  Gruber  describes 
a  case  in  which  he  found  chalky  deposits  in  the  cochlea  and 
semi-circular  canals. 

New  formations  originating  in  other  parts  and  involving  the 
labyrinth  are  always  of  a  malignant  character,  and  belong  either 
to  the  epitheliomatous  or  sarcomatous  class.     A  case  of  secondary 

"  Lehrbuch  der  OhroiheiViUnde,  S.  620. 
t  Virehom't  Archir,  Bd.  xWi\ 
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holioma  of  the  cochlea  has  l>eeii  iledcribed  by  I'olit/er.* 
n  finrt  w*n  the  patient,  a  man  aged  forty-seven,  had  an 
uWratiug  gniwth  the  sizt^  of  a  nut  behind  the  rijfht  ear,  and 
cancerous  niogges  pixyecting  froiu  the  meatns.  ITie  growth 
behind  the  ear  rapidly  incivased,  the  niccration  spread,  and  in 
the  course  uf  a  few  weeks  tht*  patient  died  with  cynipt.onis  of 
cerebral  compression.  On  post-mortem  examination  the  apex  of 
th?  cochlea  was  fnnnd  to  Jiave  been  destroyed  by  the  caneerons 
pT>wih,  the  lamina  l^|li^alis  in  the  second  and  third  eniis  wan 
broken  through  in  places,  and  masses  of  cancer  cells  occupied 
the  scala  tv-nipani  and  scala  vestibuli.  The  elements  of  Coiti'B 
were  iutiitrated  with  many  cancer  cells. 
In  another  aud  moi-e  numerous  class  of  cases  the  growth 
commences  in  the  cranial  cavity,  and  extends  thence  to  the 
ftoditor}'  nen-e  or  labyrinth.  Formations  of  this  kind  are  usually 
of  a  sarcomatous  or  fibni-sarcomatoii.s  charact*^r ;  a  case  of 
cavernous  angioma  of  the  petrous  bone,  implicating  the  auditory 
tifrre.  has  been  described  by  Politzer;  and  one  of  glioma,  by 
Brflckuer.t 

^H  Mr,  Field}  has  reooixled  a  case  of  sarcoma  involving  the 
^anditory  nerve  on  the  right  side.  The  tumour  sprang  from  tlie 
^knlemal  auditory  meatus,  nrigiuating  apparently  from  tin-  dum 
^^^atvr  lining  tho  canal,  and  eusheathing  the  auditory  nerve.  Thu 
^^prowth  WB«  as  large  as  a  Maltese  orange,  and  was  attached  to 
the  bone  just  above  tlie  internal  meatus;  its  surface  was  lissured 
and  corrugated,  and  its  stnictuiv  ou  section  not  unlike  cerebral 
tLMne.  Microscopical  examination  proved  it  to  be  a  round-celled 
•arcoma,  abounding  in  vessels;  it.  appeared  to  have  grown  with 
a  moflerate  degi-ee  of  rapidity.  The  symptoms  during  life  were 
[»aiu  in  the  hea*l,  vomiting,  deafness  ou  both  sides,  marked 
paralysis  of  right  side  of  fact-,  aud  impainnent  of  power  in  right 
limbs,  Thert*  was  also  double  optii;  neuritis  with  consecutive 
atrophy.  All  the  sympt4>ms  pointed  to  a  cerebral  tumour  as  their 
ibftble  cause. 

In  another  case,  reported  by  Hurckhardt-Meiian.  a  fibro- 
ma of  the  dura  mater  involved  tJie  labyrintli.  It  ongiualt.'d 
to  the  jugular  foaaa,  where  it  divided  into  two  branches,  one 

*  Lehrbiu-k  drr  OhrmfirilkHAd^,  b.  000. 
+  Brrlif.  KUm.  Woch„  18«7.  Nr.  39. 
X  IiiarA»r4  of  the  Kar,  p.  271. 
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■piitering  the  veatibule  as  a  rouud  cord  through  the  e 
aquseduetus  cochleee,  the  other  paaeed  under  the  floor  of  iln' 
iiit-emal  meatus,  partly  encirclitig  the  tieci*ow?fl  cochlea,  to  lie 
tunica  adveiititia  ul"  tlie  carotid  arterv. 

Dr.  ifooa  has  recordefl  a  case  in  which  a  round  spincIle-o-Ued 
sarcoma  ww  found  ou  the  outer  aide  of  the  left  interual  nn?atus; 
the  auditory  nen'e  entered  the  tuniotir  ajid  couhl  In-  fitllovrrtl 
tor  only  a  veiy  short  distance.  Tlie  syniptonos  wi-jv  hfnilachf, 
vertigo,  deafness,  aiifesthesia  of  the  left  side  of  the  face,  and 
ptosis.  A  case  of  sarcomn  of  the  cerebeUiim,  involving  iW 
Jiuditory  ner\-e,  is  described  in  detail  by  Dr.  Steveus.*  ITie 
tninoiir  occn]iifil  half  of  the  right  side  of  the  cerebellnm,  md 
a  portion  prujectfd  into  the  internal  meatus.  The  coniiwiioo 
between  the  peripheral  and  rentral  fibres  of  the  nerve  woe  lo&t  in 
the  tumour.  The  symptonia  bad  been  total  deafness  on  the  left 
t<itle.  dulness  of  hearing  on  the  right,  imbecility,  nnsteaily  gait, 
<lrawling  speech,  and  pain  in  the  left  side  of  tJie  foi-ehead  ooit 
occiput,  with  a  comatose  condition  Listing  for  a  month  liefow 
death. 

A  remarkable  case  of  tumour  of  both  auditory  nen'es  is 
recorded  by  Dr.  C.  H.  Buniett.  Tlie  patient,  a  woman  fortj-wo 
yeani  of  age,  had  suffered  from  deafness,  tinnitus  anriam. 
unsteadiness  in  gait,  pain  in  the  limbs,  impaii-nient  of  sensatioo 
in  rhe  legs,  vertigo,  am]  nausea.  Some  weeks  before  deitli 
there  was  Iobs  of  jwwer  over  the  legs,  and  inability  to  rise  from 
IkhI;  both  optic  disc^  became  indistinct  in  outline.  After  ilealh 
a  large  tmnnur  wai^  tnund  pressing  on  the  left  half  of  the  poas, 
cms  cerebri,  and  left  hemisphere  of  the  c«rt*beUmn.  "'iV 
seventh  m-nc  wound  inward,  fonvarri,  and  then  downward  rouDd 
the  tumour,  to  which  it  was  tightly  adherent,  and  by  which  it 
was  Haltened  into  a  riblwn-Uke  band,  appearing  traiwpaivnt. 
The  timsour  extended  with  the  left  nervu  into  the  left  iuteriia! 
auditory  meatus,  and  after  removing  the  brain  a  second  iDiiifmr 
wag  found  on  the  posterior  surface  of  the  riglit  jietr^ius  bone. 
This  had,  as  on  the  other  side,  considerably  enlarged  the  iutemol 
auditur)-  meatus.  On  a  minnt«'  examination  of  the  internal  ev 
no  trace  could  he  found  on  either  side  <»f  Corti's  organ." 

In  the  ra»e  of  glioma,  described  by  Briickner,  the  tumour  had 

completely  obliterated  the  auditor},-  ner\e  on  the  left  side.    Tl* 

■  JSeit^kr^/mr  Okremktiliatndt,  vol.  rUi. 
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symptoms  noticed  during  life  wtre  uncertainty  in  the  movementa 
of  the  npper  and  lower  limbs,  (leafii«ss  on  the  left  side,  giddiness, 
ami  catarrh  uf  th«*  niidtlle  ear.  A  whirring  sound  was  »nmftlnieEt 
audibU*  on  applying  the  ear  to  the  jjatient's  Ifl't  ttriupSe, 

Politzer'i*  c(i»t^  of  cavenious  anpoma  of  the  temporal  bone 
■would  app<'ar  to  be  unique.  The  patient,  a  girl  aged  twelve,  had 
eiiilered  I'or  a  year  and  a-half  fnun  otorrhrea  and  periodical 
hneniorrhages  from  the  right  ear :  facial  paralysis  had  existed 
for  several  weeks-  On  admission  a  bluish-red  polypoid  growth, 
"bleeding  profusely  on  the  slightest  touch,  was  found  to  (tccupy 
■fJip  inner  half  of  thp  meatus;  there  was  deaf?ie&s  on  tl»e  affected 
«idc  and  increased  perception  of  sound  through  the  bones. 
]t«7noval  of  the  polypus  with  a  snare  was  followed  by  very  profuse 
biet-ding.  and  the  gi-owth  rapidly  retnnTed  in  spite  of  repeated 
operations.  The  facial  paralysis  and  some  iroughnesa  of  the  bone 
on  th«  jxistt-riur  wall  of  the  meatus  indicnli-d  \\w  presence  of  a 
carious  process  in  the  bone,  CJDmplicated  by  the  polj'pi.  Two 
months  atterwards  death  occurred  with  syinptotns  of  sutfocation. 
On  post-moi-teni  exam  in  at  ion  oppuings.  partly  tilleti  up  by  small, 
ragged  growths,  were  found  In  tlie  meinbrana  tyinpani  and 
post-e-rior  wall  of  the  meatus.  At  the  base  of  the  skull  there 
was  an  irregular,  tuberculated,  ovoid  tumour,  ae  large  as  an 
II  orange,  projecting  forwards  into  thp  right  middle  cranial  fosso. 
■and  liat^kwards  into  the  posterior  fos-sa.  The  growth  was  partly 
■pKOUs  anrl  partly  &pong\'  tn  texture.  Its  baae  was  formed  by  tJie 
(mperior  and  posterior  pyramidal  surfaces  and  the  inner  surface  of 
the  mastoid  pnrtinn.  On  a  section  thrnugh  the  petrcuia  bone,  the 
oaseous  mass  of  the  pyramid  was  seen  to  he  traversed  by  nnmerouK 

I  email  and  large  cavities,  with  round  excrescences  gixiwing  from 
their  walls.  From  the  upper  section  of  the  pyramifl  grew  a. 
radiating  osseous  framework,  compoaed  of  lamellae  and  large 
cavenioii!*  compartments.  The  polypus  was  also  found  to  be  ^ 
cavennms  aiiginnia.  connect^nl  with  the  gn)wth  in  the  petrous 
bone,  and  containing  osseous  trabecnhv.  The  stni'tiug-point  of" 
the  tumour  was  the  lateral  sinus,  which  communicated  with  the 
(^rtties  of  the  angioma. 

SVPniLITIC  AfKKCTlOXS  OF  THE  IXTERXAL  EAR 

Ab  a  result  of  syphilis,  the  internal  ear  is  less   frequently 
[kSected  than  the  tympauum;   but  tlie  lesions  which  sometime& 
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occur  in  it  are  apt  to  cause  very  grave  iupairinent  of  bfaring- 
power.  llicre  is  ftbundant  reason  for  believing  that  a  tVirm  of 
(leatnef-a,  i^eiierally  (;<»rnpK*te,  is  fumftimi'j*  connpclMl  with  the 
acquirt'd  disease,  but  far  more  frequently  with  tlie  inheritf<l  form. 
In  botii  cosee  the  symptoms  probably  depend  uptm  similar 
ohanpes,  either  in  the  internal  ear  or  in  the  ner\'o«3  Hpparatna. 

The  period  at  wlueh  the  symptoms  occur  varies  iu  diflerent 
cases;  sometimes  they  show  themselves  Bimuttaneously  with  the 
empHon  on  the  skin  fir  in  the  throat;  in  other  cases,  they  apjiear 
many  yeai-s  after  the  primary  infection,  and  when  other  traces  of 
the  disease  have  apparently  sniwided.  Sometimes  they  are  super- 
added tu  an  old-«tanding  affection  of  the  middle  ear,  of  iion- 
spectfic  origin. 

But  little  U  known  as  to  the  natnre  of  the  chniiges  which  take 
place  in  the  affected  strutTtnres;  but  from  the  rapidity  with  which 
I  he  avniptoniB  are  snmetimea  dpveloped.  it  mny  be  suppr>sed  that 
exudation  uf  plastic  material  takes  place  in  the  labyrinth,  hi 
chronic  cases,  post-mortem  examination  has  discovered  thickening 
of  the  perioftteuu]  cf  the  vestibule,  immobility  of  the  stapcif.  mnnd- 
cell  iitfiltratiou  bctM-L^en  the  membranous  and  <.«8eous  labyhuth. 
among  Corti'srotlsand  cells,  and  in  the  amputirr  and  semi-circular 
canals.  In  a  case  recorded  by  Moos  and  8l4>inbrUgge.*  of 
deafness  resulting  from  tertiary  s^-philis.  there  was  enlargemeur 
of  the  cells  in  the  temporal  bone,  and  in  the  capsule  of  the 
labyrinth,  with  hemorrhage  and  ileveUipment  of  connective  tissue, 
infiltrati*d  with  sniatl  cella.  BUkmI  was  effused  Wtween  the  fibm 
uf  the  auditory  nerve  and  in  the  cochlea.  Kvidenees  of  oeaeout 
formation  as  the  result  of  the  chronic  periostitis  have  also  been 
discovered.  Politzer  has  notice*!  degeneration  of  the  ganglion 
-.■eiis  in   Rosenthal's  canal  (rami/M  jt^Jtm/it  mo^JwU). 

The  Bymptomi  are  more  or  less  marked  deafness,  tiimitns,  and 
pain  in  the  ear  and  side  of  the  head;  giihlineiM  and  defe<-tivH 
balancing  power  are  present  in  some  cases.  The  tinnitus  is 
Heldoui  alwent.  and  is  liable  to  come  on  suddenly  as  the  first 
symplnm.  Ilie  kind  of  nui^e  varies  in  different  cases,  and  al^o  at 
different  times  in  the  same  case. 

The  deafness  comes  on  with  or  after  the  tinnitus ;  it  is  geuer* 
ally  severe  from  the  first,  and  soon  becomes  complete.  Both  ears 
are  usually  affected,  one  perliaps  more  timn  the  other;  tJie  loss  is 

•  Zritp-lirin  fUr  Ohrmk^iUmnilir,  Bd.  xir. 
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Seldom  unilateral.  Influtioii  of  the  mitldle  ear  makes  little  or  no 
difference  ui  the  heanii^'-powt-r.  Tlie  impairment  of*  boni--cou- 
ttiiction  is  early  ami  inarkerl,  aiul  tlie  loss  of  power  «ooii  Itei'onie* 
Ci(niplpt<^:  when  one  side  only  \a  aifected,  the  tuning-fork  is  hennl 
by  the  normal  ear.  When  tliere  is  w^vere  inipoinnont,  Uinne's 
t«t  givei-  [wsitive  results.  It  would  seem  that  in  most  canes  of 
sj-phililic  (liaeaw  of  the  lohyrinth,  the  power  of  appiveiating  low 
itoteii  [a  the  last  to  become  afft'cted  arnl  the  Rret  to  he  recovered  : 
hence  the  probability  that  the  eoehlea  is  the  seat  of  the  disease. 

The  objetrtive  symptoms  vary,  according  as  lesions  of  the  mem- 
braim  tympani  or  throat  are  present  or  absent.  I'olitzer  has 
iHjticed  whitij^h,  welWelined  patches  d(ftted  over  the  membrane. 
Mueoiis  put<:1ie.>i  nr  perliaps  superficial  ulceration  in  the  fauces  and 
neighbouring  parts,  with  general  congestion  of  the  throat,  in- 
volving the  nasf-phamix  and  the  months  of  the  Eustachian  tul>es, 
are  likely  tx>  Ik*  pivsent  if  the  ilisfane  occur  in  cuniu'clinu  with  the 
secondary  stage  of  syphilis. 

Pain,  when  present,  varies  as  to  locality,  being  felt  in  some 
r^ues  in  tlie  side  of  the  hearl,  and  in  uthers  about  the  eyes. 
Sometimes  there  is  severe  nocttinial  bony  pain  in  the  scalp,  and 
this  is  likely  to  be  present  when  the  aural  roTupHcotion  occurs 
during  tJie  latter  part  of  the  secondary  stage.  Under  such  circiini- 
atances  the  complaint  Is  analogims  to  Iritis  aud  neiiro-retiuitis, 
the  result  of  acqnin-d  disease. 

Mr.  Hutohinson  jmints  out  that  when  the  <*nr-affertion  is  due 
to  an  inherited  taint,  sevei-e  deafness  is  seldom  notiee<I  till  the 
patient  is  eight  years  old.  It  usually  occui-s  at  a  Inter  period  and 
is  arz-ompanied  by  kerntitiH,  whereas  iritis  is  an  earlier  symptom. 
In  this  class  of  cases  t-utal  deafness  is  veiy  liable  to  ensue,  and 
the  (liseaec  is  a  frequent  cause  of  acquired  deaf-mntisin.  'I'he  late 
Mr.  Hiiit(m  stated  that  one  in  twenty  of  his  patients  suiTei-eil  from 
it,  aud  that  it  wa*«  by  far  the  most  common  cause  of  noji-con genital 
deaf-mutism.  Sir  William  Dalby  places  it  next  to  scarlet  fever 
as  a  cause  of  that  cnnditioii,  and  be  states  that  the  most;  general 
time  at  which  the  aural  aHection  slutws  it-ielf  is  from  tive  to 
fifteen  years  of  age ;  the  earliest  age  at  which  he  has  seen  it 
being  five,  and  the  latest  twenty-three  year*.  The  changea  found 
in  the  ears  })unt  mortem  cunaist  of  suppuration  in  the  tympanum; 
thickening  of  the  membrane  oud  a<lhesiona  between  it  and  the 
promontorj' ;   hypenemia    and    hiemorrhage    in    tin-    lalwrinth ; 
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pits  celU  in  tiit'  vestibule,  aiid  diBintegrutioii  of  Cqrti's  orgau. 
HtTOflitar,'  sj-philie  of  the  labyrinth  is  ofleu  accompaiiied  by 
iiiidfUt—env  cntarrh.  8iipj>iirative  infiamiiiation  or  adh«'«ivi»  j)po- 
ctwHei*,  iiiltTBtitial  keratitis,  antl  tlit*  pi-c-uliarly  notched  teeth 
duftL^ribed  by  Mr.  Hntcliinson  (eee  page  5(j0). 

liabyniilliiiic  affcctionfi  connect^l  with  acquired  lOTihilia 
nsually  nui  a  nijiiil  t-oiir^ie,  the  kws  oC  heariiijj-jwwcr  8oint-tinief> 
bi'i-oiTting  Cduiplt'te  in  the  coui-s**  of  a  few  day3.  In  otb»'r  cases 
the  deafness  is  more  gradually  developed,  aiiH  remains  for  .some 
time  ntiitiunarv  afler  reachiiifj;  n  certain  de^ve,  and  then  Itecoroe^ 
ftggraxntfd.  tSlijrlit  injuries  to  the  heatl  have  a  very  unfa%otirabU* 
influence  on  the  roui-se  of  the  disease.  The  deafness,  once  fiiUy 
devi'Iopfd,  is  not  lialile  to  alteration^,  and  any  intprovement  Ihst 
may  take  pljuv  is  usually  x-ery  jfradual  in  its  progress. 

The  DiagTiosiB  will  be  detennined  by  the  history  of  the  c»8e 
and  tile  iijitnrp  of  any  cfwxistin^  nymptoms.  The  suddenness 
with  which  the  tinnitu;^  and  denfncit^  usually  come  nn  and  the 
eai'ly  loss  of  honeHjonduction  are  inip'itrtant  features  in  the  coni- 
plaitlt.  Ilie  loss*  of  hearing  is  likewise  symnielneal,  and  the 
middle  par  is  often  found  to  lie  healthy.  If  tlietv  Iv  at  the  ttame 
time  evidences  of  sj-ijliiiitic  infect  ion — e.y.,a  cinira(.*teristieeniplion. 
enlargf?d  inguinal  or  cervical  glands — there  can  be  little  doubt  as 
Ui  the  nalui-e  nf  thf  aural  disen»«*.  When,  a*>  fMiuietiines  ha]>pen». 
the  deafness  supervenes  grarhudly.  and  many  veal's  after  the 
primai'V  infection,  and  there  are  no  evidences  of  syphilis,  the 
determination  rif  the  true  nature  of  the  rase  may  prove  verj' 
difficult.  'Hic  leaulls  of  treatment  may.  however.  KUpply  flome 
iiifonnation. 

PrognoiiB. — Tins,  a-?  a  general  nde,  in  decidedly  nnfavotirahle ; 
but  it  vaties  with  the  patient's  condition  fttiil  with  the  duration  of 
the  symptoms.  The  d.*aftieKs  is  likely  to  be  pennanent  iu  ca^-vs  of 
acrjiiired  syphilis  wlieu  the  pnlienl  is  middle  aged,  and  has  lietwtme 
much  reihiced.  mid  liUewist-  sutfiM-s  fi*oni  congestiitri  of  the  throat 
and  closure  of  thf  Kustatrhian  fui)es.  In  young  subjects,  on  the 
other  hand,  of  good  constitutions,  and  ctuning  early  under  treat- 
ment, the  pnn;uusls  is  nnm*  fav()urable.  In  the  hereditary  form, 
little,  if  nny.  benefit  can  be  anticipated  tmni  treatment. 

Treatment — ^The  patient,  if  young  and  in  fair  health,  should 
at  once  Ik*  put  u\Hm  a  e<mi^M<  of  nu'rcnry  and  i(»dide  of  pota-ssium. 
One  grain  of  blue  pill  or  of  mercury  with  chalk  may  be  givea 
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twice  or  three  timee  a  day.  tlie  results  bt-ing  mivfully  watclnil. 
Tbf  adtlitinn  of  a  fn'sii'i  *'^  rntliicfil  imn  is  often  heneficial  (cw 
page  ll>9^.  Salivation  nnist,  of  routsf,  he  avoitjt'd.  if  possible.  If 
no  improvement  take  place  after  three  or  four  weeks,  the  d»»se  of 
inlide  nf  ixitast^iuiii  should  lie  i^raHiially  increasetl.  until  a  (Irachm 
or  mure  is  taki-ii  daily.  In  nl(l-!*tauilinj^  castw,  a  omihiitatiou  of 
mercury  with  iodine  will  Bonn'times  pi*ovtt  mere  etficaeious  than 
nither  dni^  nlnue.  Improvenu-ut  will  be  iudloated  by  increase  of 
brariiig-p(iw*er  and  of  bGne-edinlnt-titJii. 

Kor  recent  cases  Politzer  recommends  the  subcutoneous  injec- 
tion of  (rom  four  to  twelve  drops  daily  of  a  2  per  cent,  solution 
nf  pilucar])in.  He  states  that  lie  has  obtained  very  goi>d  results 
from  this  treatment,  and  wivises  its  adoprimi  in  the  coses  specified. 
If  no  iinprovenient  he  discoverable  in  fntm  eight  to  fonrteen  days, 
mercury  must  be  pn-seribed.  Ite  liki-wise  reconmiends  such  local 
tnratmetit  as  injections  into  the  ineatna  of  t^rilutiona  of  the  iiiflide 
of  potassium,  and  the  application  of  iodoform  or  mercurial 
ointment  Indiirul  the  ear.  Warm  baths  and  the  internal  adiniinV 
Lratiuu  of  iodine  and  sulplmr  waters  ujt,  he  states,  valuable 
jwyuncts  to  other  kinds  of  treatment. 

Tin-  author  is  stn)ngly  of  opinion  that  mercnr}'  should  lie 
ailminist'ererl  in  all  cases  of  syphilis  itTespective  uf  the  stage,  and 
that  iodide  of  (KJtassiinn  slii.*nld  he  given  in  a-MHion  as  long  as  the 
flo-called  secondary  syn^ptoms  are  present,  and  in  the  later  8t.a|^8 
of  the  disejise. 

As  a  sulwidifti-y  nn*asure  it  is  well  to  guard  the  patient's  ears 
from  the  irritation  produced  by  sounds  and  noises  of  various 
kinds.  Relief  is  nut  iiifre(]nently  obtained  by  a  changt;  of 
n«*idcnce  lo  sonic  (jnict  sea-side  or  countr)-  place.  Dr.  Koosa 
Uiink«  that  for  the  effective  treatment  of  some  aural  diseases 
it  is  just  as  net-essary  to  proteet  the  ears  fn'Oi  lomi  or  eoutinuoua 
■inmds,  as  to  keep  the  eyes  from  the  efl'ect  of  light  in  many 
dueuee  of  these  oi^ns. 


nLSKA.se;  ok  the  internal  ear. 


t»  lost.    \V*ben  both  ears  are  involrwl,  perwptiou  tkoty 
bMMS  of  the  sknll  is  alnioot  ur  alto^^thir  abeciit: 

—  The    fj;act    cau^itiuii    of    JIenii»r*'*    gronp 

18  as  yet  fur  from  clear;  it  i«  a   matter  of  c»jmmo 

^/Kftneoce  that  ^ifhliness.  faiiitiipita,  and  sjckucss  may  occTtri^ 

MBBCctaon  with  <1iiieaHpi<  nf  the  iiiHliltc  and  cjtTvnial  ear,  miH 

•VIA  be    caused    by    aecumulatiou:)    of  cerumen.      Paroxj-sni 

Tierty>  is  ofVen  aKMKTtated   with    more  or  lees  deafbeae.  bni 

WmI  sttiging  in  the   t-are.      In  most  of  these  cases  tlic  extrrnar 

parte  are  free  from  disease ;  but  the  tnning-fork  applied  to 

v«ftex  ie  not  heuni  on  tlie  affW-t*Hl  side,  and  hence   it  nuiy 

infrrn^d  that  The  iuternal  ear  is  the  seat   of  the  miwhipf. 

►■xperiwfnts  of  Floui-eiis   anri   Cnim    Bniwn    sliow    that    artilicM 

Ioui.»us  uf  tJu-   seiui-einrular  canals  give  rise  to  disturl»aii(tM 

eqnilibrinm,   due  to    the   feeling  of  giddiness;   and  the 

v.xperimenter    believii'S    that     the   function     of    the-'te   (taiialii 

to    funiiidi    th«    iniprcxaions    uhioh    fonn    the  chief  basis  of 

kiKwIrtlgi*  as  to  the  relations  betiveen  our  movements  and  the 

»'f  sumuinding  objects.     If  tli*-  h<>rizontal  canal  be    iJividwl. 

he^t  of  the  aiiluial  ia  turned  alttrnately  to  tlic   right   and  l< 

Injury  |o  tlie  posterior  vertical  coiial   causes  an    up  and 

mttwuit<nt.   a    nodding  of  the  head,   and    the    animal    not  ia( 

\|Uently    falU   forwanls   ur  backwaith*.      Injurj'  to  the  super 

\t4tt(^l  canal   causes   similar  movements  of  the   hewl.  and 

miiiiMl  Irnds  to  fall  forwanls.     When  all  the  ranaU  are  di*tro\1 

vwivu*  |M>ndiduni-l)k4*  niovcmeuta  arc  peribrined.  and  8laudin^ 

imtH>iwiblc.     Tlie  movements  are  snppxieed  to  be  reflex  reftuhe  (£_ 

iiuprvtwions  cuuvBytMl  to  the  co-i^nlinatiiig  centre  for  the  vi 

ranalA,  which,  under  noniiol  cnnHitious,  balance  each  other. 

f(ut  to  lio  Ml  wlwn  s«rae  ranals  arc  dif^eased  or  mjureil.     It 

Uvu  itu^^vtrd  by  some  writers  that  the  cause  of  the  vertigol 

•  '        '      of  (hi*  labyrinth.     Press-uiv  on  the  fenestra  ovalis  naus 

I  leutiion  in  the  aenii-<'iwular  eanaln,  and  thus  all  caj^al 

«urHl   vi*rtigo  have  been  thought  to  be   examples  of  M^niei 

LiUwAfta.     I>r.  Hilton  Fngge*  lon.-iidered  that  the  cnsi*  rtvorded 

l^ulfriv  hinist'lf  was  nut  satipfactory  as  a  basis  for  The  gener 

titxH»phNl  theoiT.  and  that  the  explanation  was  improliable.     Il 

■.yvncially  aiwuinet]  tliat  in  ca^cs  of  tlii^i  kind  ha'^morrhage  tal 

'^llWtf  ildo  the  semi-circular  canals;  bnt  the  blocjd  niu!*t  be  etfii 

•  ThtaJttMik  vfthe  Prineifl^  and  I'raetiee  qf  Meitliriiu,  vol.  i.  p.  769. 
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on  buth  liidug,  since  the  tleafneii!!  Is  genci-ally  in  both  ean!>.  1h 
Knne  casv^  als^  the  cerebral  symptoms  come  on  suddenly,  and 
as  mtldenl}'  patt*  oif. 

Dr.  Wilks  suggests  a  different  view  from  that  usually  acceplwl 
as  to  the  causation  of  Mi'nii^re's  symptoms.  He  thinks  that  in 
(3i?f«  in  w'hieli  tliere  in  iio  affertinii  nl'tlie  meatus  m*  tyiupanun), 
bfith  the  ileatnefes  and  cerebral  syniptouis  are  generally  due  to 
dungt*8  in  the  nen'ous  centres.  In  ilt^ui&re's  diseai>e,  Btrictly 
sr-called.  the  sudden  loi^s  of  hearing  may  be  due  to  some  nflection 
of  the  auditoiT  L-entre.  and  (lie  <i'i<l(linci!H  to  a  Himilar  affeetiun  of 
the  centre  for  equilibrium,  probably  adjacent,  since  its  most 
important  afferent  nerves  come  from  the  Hcmi-eiiTular  canals. 
The  vertigo  often  pivm-ulH  uiarke<l  peculiaritleti.  !*tippii(-i*<l  to 
(le|keiid  npon  affections  of  particular  ampullte,  but  these  can  all  be 
feferre<l  lo  eorrespondinj;  i-hani^es  in  llie  eentre.  in  whieh  the 
fuiictioiitt  of  eacli  canal  must  necessarily  be  fully  represenieH.  In 
nqiport  of  tliie  view,  Dr.  Fagge  adduced  the  analogy  vdth 
ofher  paroxysnml  nenroses.  Impairment  of  sight  h  fretjuent  in 
migraine,  and  is  due  to  affection  of  the  brain  and  nor  of  the  eyen. 
In  some  recorded  cases  of  Jleni^i-e's  diseame,  eloudineins  before  tlie 
ey^'S  and  obscuration  of  the  visual  Held  were  associated  with  the 
vertigo.  Tlie  two  neuroses  may  perhaps  have  Ijeen  ronibiued,  the 
nerve-storm  i»preading  lieyiuul  its  usual  limits  aiul  encnHicliing  mi 
the  area  concerned  in  migraine.  In  the  apoplfctiform  cases 
descrilted  by  Menit»re.  the  disturbance  was  diffused  over  the 
bemisjiheres.  and  ufcaj^ittneil  the  lo^s  of  ccmsriousnesx.  Another 
ailment,  adduced  by  Dr.  Fagge.  in  favour  of  Dr.  Wilka'  view. 
is  auggesTed  by  the  fact  that  bromide  of  potassium  is  capable 
of  removing  giddiness  and  loss  of  heui-ing  at  the  same  time,  la 
Mr.  Hintou's  cases  of  M^ni^re's  disease,  paroxysmal  veiligo  and 
«icknc8*i  with  transient  deaiiieRS  were  all  caused  to  recur  by 
ulministering  tpitnine,  aiul  removed  by  other  treatment. 

In  some  cases  it  was  obseiTed  that  the  impairment  of  hearing 
was  (•specially  marked  for  certjun  musical  tones,  those  of  the 
middle  CHitavcs  being  distinctly  perreiveil,  while  those  of  tiie  lower 
and  still  more  those  of  tlie  higher  otlaves  were  heard  very 
imperfectly.  In  some  of  Charcot's  patients  it  was  noticed  that- 
Ibe  vertigo  and  buzzing  were  complained  of  so  long  &»  the  deaf- 
ness was  partial ;  but  that  those  symptoms  disappeared  when 
the  hearing  was  completely  lost.     But  even  if  in  these  cases  the 
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internal  ear  is  tbe  part  primarily  affected,  it  does  not  follow  tbat 
the  same  tliin(y  is  trtie  of  the  apoplectiform  cases,  or  that  lJi« 
vertigo  is  anything  but  n  neiirosis.  The  sftnie  symptoms  may  be 
produced  in  many  ditfereiit  ways,  hut  ai-e  themselves  always  the 
direct  result  nf"  one  particular  kind  of  nervouH  Hiatitrbanre,  just, 
as  migraine  may  be  exciltni  by  a  variety  of  ranees. 

Two  other  theories  with  ivgai-d  to  ilt'^ni^re's  disi'ase  rerjuire  a 
brief  notice.     The  first  of  the.se,  advanceH  by  Dr.  W<>ftk»*s,  is  tn 
tlie  effect  that  the  symj>tom9  are  due  to  an  affection  of  the  iuferJor 
cervical  jraiifflion  of  the  syuipathetic.     'VUh  ganglion  exercise*  an 
intluent-e  \i[»m  the  veitebral  arter)*,  and  therefore  ujmiu  the  Vfswls 
of  the  labyrinth ;  and  it  i»  also  eouuected  with  the  branches  of 
the  vnpis.     Whfti  the  action  of  the  gang^lion  is  weakened,  Heaf- 
nei»».  noises  in  the  eai-s,  and  giddiness  result  from  laliyrintliine 
disorder,  while  naue*en  and  vomiting  are  caused  by  implication 
of  the  vagus.     Quinine   and   tobiu-oo  depivss  the  action  of  tlir 
ganglion,  while  hydrohroniic  acid  has  an  opposite  effect. 

Another    theory,    arlvanced     by    Professor     Grnber,*    refrft* 
Mf^ni^re's  group  of  symptoms  to  pivssurc  on  the  base  of  the  hrain 
by  fluid  ])assing  through  the  aqurecluctiis  cocHleae  and  ve«til)uli. 
He  considers  that  variations  in  the  size  of  the  recMxtLf  Co/w?siV.  in 
n'hich  the  endo-lymphatic  duct  tt^rniinates.  are  principal  factors  in 
the  cnuitation  of  the  (Symptoms.     In  different  cases  this  rerfxnui^ 
found  to  be  sometimes  as  Inrgi'  as  a  Iiazel-nut.  and  somerinies  so 
small  as  to  be  scarcely  perceptible.     When  the  intra-labyrinthin» 
tension  is  increae^-rl,  the  perilymph  is  first  affefted  and  yields  to 
the  pi-essure;  Huid  passes  Ihrotigh  the  ac|ua-<luctu8  cochlua^  iiiti^" 
the  sub-arachnoid  space,  and  if  the  movement  be  rapid,  the  effwt*- 
of  pressure  are  prodncwl  on  the  brain.     Moreover,  when  tem^tun 
is  excessive  in  the  saccule,  tbe  endolymph  escapes  ilirectly  througli 
the  aqnseductus  vestibuli  towards  the  cranial  cavity ;  and  if  the 
recessus  C'otugnii  be  fully  developed,  it  becomes  pro|x)rtionatrIy 
enlarged,  and  by  pressing  upon  the  centre  for  equilibriuui,  the 
cerelwllnm,  it  causes  the  giddiness  and  other  similar  symptoms. 
If  the  recessus  C'tituguii  is  but  feebly  develope<l,  the  8J^nptonl!' 
will  fail   to  appear.     It  must  be  remend)ered  tliat  Uui<I  passing 
through  the  aqmcductus  cochlea.'  into  the   sub-arachnoid   space 
c&usM  very  slight  pressure  over  a  large  area ;   whereas  enlu^{^ 
inonl  of  the  recessus  L'ntugnii  gives  rise  to  considerable  presaom 

•  Lrhrhurh  tier  Ol.r>-»linHrnnite.  S.  813. 


limite<1  to  a  small  epact?.  but  affectitig  the  anditon.'  nene.  tlir 
sixth  Dt-ne.  aiul  the  centre  for  ivgiiiration. 

It  is  certAin  that  !b[^iiidivV  s^mptoins  may  origiuate  in  Tuitnis 
Cleans;  they  are  i*s|>eciany  liable  to  happen  when  the  semi- 
circular canaU  are  irritatwl.  h«t  this  fact  cWs  not  pnnv  that 
these  parts  are  the  sensory  organs  fur  the  equilibrinm  of  the 
head,  and  indirectly  of  the  whole  bwly.  In  support  of  his  view- 
that  the  semi-circiilar  canals  are  not  necessarily  concerned  in  the 
prodnction  of  M^ni^rv's  symptouie.  Grxiber  cites  case*  in  which, 
during  long  pcric»da.  there  was  never  any  trace  of  giddiness  or 
involuutar}-  movements,  and  yet  post-mortem  examination  allowed 
that  the  canaU  were  tlie  seat  of  various  lesions,  or  were  com- 
pletely destmyed.  Moreover,  in  deaf-mutes  these  part«  may  Iw 
defective  or  altogether  wanting,  and  yet  there  may  Iw  no  giddi- 
ness. Theiv  is  also  another  consideration  which  is  worthy  of 
notice.  Increased  labyrinthine  pressure  and  coust-qnent  imtation 
of  the  semi-circular  cinals  mnst  otten  exist  in  cases  of  acate 
middle-ear  inrtamniation,  and  yet  the  occurrence  of  Mt^ni^re's 
eyniptoma  is  comiM-ratively  rare.  It  ninst.  of  course,  be  admitted 
that  disturbances  of  equilibrium  often  originate  in  the  labyrinth  ; 
but  they  do  so  because  of  the  i-elations  of  this  structure  to  the 
ceutral  uen'ous  organs,  the  degree  of  irritation  required  to  pro- 
duce them  being  dependent  upon  individual  peculiarities  of  the 
auditoiy  organ  and  ailjacent  parts. 

Still  more  serious  olyectjoiis  to  the  ordinary  theniy  of  the 
function  of  tlie  semi-circular  canals  have  recently  been  raisi*d  by 
Professor  Steine*r,*  uf  Cnlngne,  who  has  experimented  on  sharks 
caught  in  the  Bay  of  Naples,  hi  these  tish  the  caimls  are  pai- 
ticnlarly  well  develnped.  and  are  gnperficially  arraiigcfl  Ijeneath  the 
skiti  and  separated  fmm  the  brain  by  a  considerable  mass  of 
cartilage,  lliey  can.  therefore,  be  laid  bare  without  injury  to 
other  part*.  When  this  hoe  been  done,  and  the  canals  excised 
and  the  wound  clost'd.  no  disturbance  of  locomotion  is  seen  when 
the  fish  is  replaced  in  the  water.  Hut  if,  after  laying  bai-e  the 
labjTinth,  the  auditory  uen'e,  or  tlie  ossicles  surronndiug  the 
same,  are  puUed  or  displaced,  tlie  reinilt  is  alMays  a  clisturbaiice 
iu  the  form  uf  rotatory  or  circular  cuuipulsury  movements.  The 
same  effects  can  bo  produced  by  simitar  operations  on  frogs  and 
liznnls.     In  the  higher  vertebrates,  the  structures  concerned  are 

•  lirutn-hf  SM.   Uor/t.,  Nov.  21.  1869;  Jtrit.  Afat.  Jouirt.,  April  B,  18D0. 
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8o  complicated  That  oilier  parts  aiv  necesfiarily  injure*!  in  the 
oxperimoiili*.  Mt^iiiApe's  symptoms  would  appear  to  originate 
iHtluT  ju  lesions  afli-ftliii;  the  brain  or  its  luembrauea.  and.  as 
(jriiluM*  snppoftCF,  causing  increase  of  pressure. 

IHa^osii. — Tliis  i«  ninde  by  n  careful  observation  of  the  sym- 
ptoms, and  by  noticing  the  absence  of  signs  of  imralysis  of  any 
other  cerebral  or  t^plnat  nerves.  Aceordiujj;  to  Meniere,  the  fwt 
that  the  symploms  aiv  ennlined  to  flie  organ  of  hearing  exrlnd<« 
the  possibility  of  a  cerebral  affection,  for  if  there  were  any  central 
lesion  of  the  anditnry  nerve,  other  symptoms  would  makr  their 
apj)eaninee,  inasmuch  Oi*  other  nerve-centres  are  veiy  close  I»>  the 
origin  of  the  nerve  in  question.  But  Politzer  [xiints  out  that  iu 
<vises  in  wliioli  thi-  attacks  ai"e  preceded  by  tinnitus,  sensations  of 
preutaure  and  fulness  in  Ihtt  eal's,  giddiness  aiul  imjMiirment  of 
hearing,  the  diagno^iA  of  M^nifire's  diserw  miittt  not  lie  made  a»  a 
matter  of  coui-4*i*.  Such  symptoms  are  certaiidy  suggestive,  but 
they  owur  also  in  cerebral  congestion,  at  the  commencement  of 
several  diseaws  iif  (he  brain,  and  particularly  in  connection  with 
cerebral  tumours.  It  may  be  mentioned  that  disturT>ances  of 
hearing  are  (inly  except umally  present  iu  lesions  of  the  cere- 
Ih-Huto  ;  they  aiv  due  to  ac('i<leutal  prejtsnre  upon  some  of  t]ti* 
adjacent  libix-s  of  the  auditory  nerve. 

If.  on  thi-  rrfher  baud,  the  nttachs,  as  already  descril»ed.  ixrur 
without  pmdn'uia!  symptoms  atid  in  a  markeil  fi»nn — that  is  tn 
Bay,  if,  in  a  person  previonaly  posHfseing  normal  hearing,  noises  in 
(he  ears  and  unu-e  or  less  deafru'ss  stuldenly  sufH'rvene,  mrconipanie<l 
by  giddiness  and  stagpering.  but  no  other  signs  of  paralysis,  and 
if  the  external  parts  of  the  ear.  the  membrane  and  Kustachian 
lube  are  found  to  b<'  normal — the  exist»?m'e  of  an  atfeetion  of  the 
labyrinth  may  fairly  be  assimied.  After  some  time  the  diagnosis 
may  liecome  my  diffutdt  :  the  loss  of  hearing  may  1m«  due  Ut 
rigidity  of  the  ossicles,  snper^'ening  after  all  symptoma  of  a 
severe  tym]Hiiiic  afffction  have  completely  disap]>eared. 

Prognotis. — 'Hiis  is  decidislly  nnfavourable  iu  cases  in  which 
months  or  yeaw  have  ela|>sed  mince  the  hearing  was  lost.  On  the 
other  hand,  in  recent  catH-s.  with  only  ]iartjal  iniy>airment.  some 
impn>venient  may  W  anticipnte<]  from  tivatment.  Uestoration  of 
hearing-pQwm*,  ivilh  freedom  from  further  liahilit)*  to  attack,  is. 
howevi-r,  quite  extvptioual. 

Treatment. — An  att**mpt  shouhl  lie  made  to  ascertain  ihe  con- 
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idition  of  t]ie  rars.  mul  tUv  paliotit  :?Iiou[ti  bi.>  L*uivi'ii1h  rxaniiiied 
[in  nt-her  respect*.  It'  there  In*  indtcitiuiis  of  cerebral  hyperapiiiia, 
;Col<I  shoiilil  \h-:  Rppiieit  to  the  lit-ad  and  nnistiiitl  plasters  to  tht* 
|0alvi*9  of  the  leK**:  laxatives  aiv  general  ly  iiidicated.  Tlie  patient 
must,  of  course,  he  kept  ax  <piiet,  as  poftsihle;  hi«  syiivptoiiw  will 
caii^^  him  to  adopt  the  WN-unibeiit  poBtwre,  with  tke  head  raised. 
iTlu'  diet  jihould  be  restricted  to  liyht  and  Doii-stimutatiug 
:»iticles. 

I       Various  remedies  have  been  rtnoiu  in  ended  for  tlie  ivlief  of  the 
fcVniptotiis.  and  gmwl  resxdts  ai-e  twiiietinieji  obtained  from  C|uiniue 
and  ioflide  of  potassium.    The  former  i*  given  in  daily  drupes  of  from 
Ifive  to  Efteen  grains ;  but  it«  use  requires  cart*.      Sometimes  the 
piddiui-ss  is  decidedly  diminished  after  a  few  doses;  but   in  other 
leases,  the  sjinptoms  aiv  increased.     If  no  good  reiiult  be  obtained 
I  after  three  or  four  days'  treatment  witli   t|ninine,  tlic  merHicine 
'  ehoidd  be  diiteoutinued.     fi ruber  nienlionif  a  case  which  illustratp* 
I  the  necessity  of  jjrreat  care  in  the  use  of  (|uini]ie  in  tliis  attix-tion. 
A  woman,  othenvise  in   j^ood  health,  harl  suffered  from  clmmic 
I  middle-ear   sappurafion   fur  some    years.      M^ni^i-e's    symptoniF^ 
appearii"!  in  an  acute  form,  and  quinine  was  ^'ivpn  in  dail\  dtise.-* 
of  fifteen  gi'tthis.    Nr»  impnivement  resulted ;  but  on  the  third  day 
I  ^-mptomfl  of  acuta  glaucoma  atipen-eucd,  for  which   iridectomy 
was  perfonned.     Ueports  diHer  as  to  the  effect  of  (piinine  upon 
the   blood-vessels.*      AceortlLiiff    to   some   authorilies.   the  drag 
I  CAUBPB  amemia  of  the  retinal  vesseU ;   while  others  aseert  timt 
they  have  seen  hypt-ncniia  and  extravasation  follow  its  adminis- 
'  tj-ation.     Ctthfr  experiments  showed  a  reduction  uf  the  tempera- 
ture In  the  external  meatus,  and  nn  Jiypeneniia  of  the  membrane, 
after   the    use    of   quinine.      Its    jjood    ertects    upon    M^ui^re's 
gymptoTus  have  bef»n  ascribed  tn  Its  power  of  Inwerin;.'-  the  blood- 
pressure,  and  of  produfin^r  fuia;uiia  of  the  labyriiilh. 

Hie  iodide  of  potflasiuni  should  be  giveu  in  daily  quantities 
of  from  eight  to  fifteen  grains,  and  eontiiuied  for  at  least  a  month. 
It  is,  of  course,  especially  indieati'd  wlieoever  tliere  is  a  historv  of 
Byj)hilin.  If,  in  atich  a  case,  the  syuiptoma  cnnttuue  unchecked, 
the  dose  should  be  gradually  increase*! ;  and  if  iw  result  1m* 
obtained,  mercnrj'  Bhouid  be  cautiously  administeiTfl,  in  uou- 
ayphilitic  subjecta,  tlie  bromide  of  potassium,  combined  with 
tincture  of  aconite,  has  been  (Vmnd  beneficial. 

•  Si»e  Dr.  BnianerV  I*»per  in  JrcAirvjr  ^  Olologi/,  rol,  xrii.  p,  206. 
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In  recent  cases  exhibiting  M6ni6re's  symptoms,  Politzer 
recommends  the  daily  subcutaneous  injection  of  pilocarpine, 
tour  to  ten  drops  of  a  2  per  cent,  solution,  or  the  same  quantity 
internally.  Gruber  recommends  tincture  of  arnica  internally, 
five  drops  with  a  little  tincture  of  nux  vomica,  twice  daily ;  the 
dose  to  be  gradually  increased  until  ten  drops  are  taken,  and  the 
medicine  is  to  be  continued  for  several  weeks.  AVheu  the 
symptoms  occur  in  women  shortly  after  the  menopause,  leeches 
i^hould  be  applied  to  tlie  mastoid  pi-ocess  and  laxatives  slxould 
be  given  somewhat  freely.  In  gouty  subjects,  colchicum  and 
potash  are  indicated ;  and  if  there  be  much  nervous  excitement, 
the  bromides  may  be  tried  in  combination  with  belladonna. 

Not  much  can  be  expected  from  local  treatment,  but  Politzer 
recommends  that,  after  the  acute  symptoms  have  subsided,  either 
the  pilocarpine  solution,  or  eight  to  ten  drops  of  a  warm  solution 
of  iodide  of  potassium,  should  be  injected  into  the  tjTiipanum  with 
the  catheter  every  other  day  for  three  or  four  weeks.  In  chronic 
cases,  change  of  air  and  wann  or  tepid  baths  are  likely  to  prove 
ttsefu). 
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liEUROSES  OF  THE  ACDITORY  XEBVE. 

Acoustic  IlypcMMthesia— Various  FomiB—Afte^Senwitlona— Neuralgia  of 
the  ICar — Ti.vperaoisis  (if  WiUifi — Acoustic  Anii'Mthcsia — iK'afness 
Cttuscd  by  ^krcupationi* — Sjinptorai*  of  Nen-ous  Dt'afness — l*arat.'iUiU 
Loci— Subjeptire  Anditory  Sensations— I'eculiaritiea  anil  Causes — 
Changes  iu  the  MiddJe  and  Internal  Ear— F.ffefta  of  Certain  l>rug6 — 
Itcflex  Causes — Question  a*  to  State  of  Auditory  Nerve— VariatioDS 
in  Sensations— Kntotic  N'oise*— Kffecta  of  Suhjtwtivft  Sensations — 
Noise*  Produced  In  Tliront — Poculiaritieein  Individuals— iVognosis 
— Treatmenl. 


Various  perversions  of  lienring  are  I'ansed  by  rliBonlei's  of  the 
labyrinth  and  auditor}"-  utTve  anrl  acoustic  centres,  and  the 
faculty  of  hearing  may  hv  increased,  diminished,  or  altert-il  in 
rarioui)  wnys.  Suhjeclive  Musatiouii,  diboi-dere  of  ftjuililiriuni. 
and  disorders  of  the  stomai-'h  are  other  symptoms  of  functional 
and  organic  diseas'-  of  the  nen'nus  elnjctures  of  the  car. 

The  hcariug-power  may  bt'  either  increased  or  diminished; 
ihe  degree  of  alteration  varying  considerably  in  different  cases. 
Increase  of  power  is  exhibili'd  in  two  forms:  in  one.  there  is 
abnormal  acuteness  of  liearing;  in  the  otlier,  unj>li>:isiint  or 
l^ainful  sensations  are  causal  by  sounds  or  noises.  Acouatic 
HyperseBtheBia,  or  Hyperacusia  in  the  strict  sense,  is  a 

condition  wkioh  juay  be  manifested  in  several  ways.  (1)  The 
aculeness  is  so  great  that  sounds  used  fur  testing  are  heard  at 
al>i»pnnally  long  distances ;  (2)  sounds,  previously  inaudible,  an,* 
clearly  perceived;  (3)  exccfdingly  slight  diffeivuces  in  the  pilch 
can  be  readily  di8tingui8he<l.  This  last  condition  is  often  physio- 
logical; it  maybe  obswn'ed  in  persons  with  highly  trained  i*at», 
such  as  musiuiaus,  some  of  whom,  by   practice,  can  distinguish 
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aouiida  differing  no  more  than  iu  llu'  pr»j)m-tion  of  10,001)  to 
10,001  vibmtioiig.  H\-peracu8ia,  of  a  pathological  kind,  may  he 
wsociatvd  with  iiinvased  jxiwer  of  otliei*  ejiwial  wiiseft— #.;;„ 
sight,  smell,  etc, ;  and  audi  iii^tajiees  tiw  sffu  iu  t^ou)iiainbuli»tB. 
and  in  perwms  in  a  state  of  ecstasy.  The  hearing  may  Iw 
abnormally  aciitp  for  all  tones  and  noises,  or  only  for  wrlaiu 
sounds.  Jn  some  iniitanceg,  pprsons  ran  hear  at  jji-eat  distances 
Bounds  which  to  othew  are  either  indistinct  or  quite  inaudible. 
This  condit:ion  is  sometimes  aoticwl  in  cerebral  congestion,  [tvo- 
duwd  by  stimulants,  and  in  excitable  pei-sons.  in  the  aljsenCe  ot 
any  other  affection  of  tlie  ear ;  sometimes  it  comes  on  after 
subsidence  of  catarrh  of  the  tubes  and  tnnpannm. 

In  acoustic  bypem'sthesia  more  or  less  ]:ainful  sensntions  aft- 
caused  in  the  ear  by  various  tones  or  noises.  Even  in  nomial 
ears  such  sensations  ait*  ot^eii  caused  by  tones  of  high  pittJi,  and 
instances  of  this  kind  are  frequently-  seen  in  anwmin.  nervous. 
and  e-vcitalile  persons. 

Tliib  auditory   hypefiusthesja  is  sometimes  tlie   precursor  of 
deafness  and  of  cerebral  disorder;  it  has  been  often  observed  in 
eerebro-spinal  nit^nin^iti^  and  after  injuries  to  the  head.     A\'hen 
associated  with  sleeplessness  auil  irritability,   it  is  an  occasional 
precui-sor  of  apoplexy.     It  is  sometimes  noticed  in  the  early  st«ge 
of  fevprs.  and  iluriiig  exciteint-nt  from  any  cause ;  after  the  ertects 
of  I'hlorfiftinn  have  pass4.*d    awa> .   then.*   is   s*jn»etinu-a    auditori" 
hjr'penrathesia   of   n   transient   character.      In   eertain   phnm-ii  of 
sleep,  theru-  i*  inereased  senriitivc-ness  of  the  auditoiy  nerve  ;  Diday 
sriy.s  that  this  nerve  is  the   last  to  j^o  to  sleep  and  the  first  la 
uwake.     The  same  cxnidition  may  be  caused  by  over-ejcertion,  and 
by   want  of  sleep;  it   is  fre«piently  noticed  in  ne»n-asthenic  mn- 
djtiaiis.  and   as  a  cvuieoniitaiit  i)f  migraine.      It   is   often   sym- 
ptomatic of  acuU'  and  chronic  affections  of  the  sound-conducting 
apparatus  and  of  the  labyrinth,  and  esjH-cinlly  of  the  woret  fonuR 
of    aflhesive  inflaniniation.  the  sensitiveness  to   sound  being  in 
inverse  ratio  to  the  aniount  of  hearing-power.     Acoustic  hj-per- 
icstliesia  may,  indeed,  euexiet  with  almost  al*sf»lute  deafness,  and 
n\t\y  then  CAUse  distivwt*.  9pat^niu(\ic  movenienl ».  confnsion  of  ideas. 
aii<l  nervous  exeitenient.     The  sensitiveness  is  eonietinies  remark- 
ably displayed  towards  partictdar  sounds — p.r/.,  the  hnmnn  voice; 
n,ii<l  when   this  p«»r\dinritv  accompanies  seven*  deafness,  the   nse 
ot"  a  rtpeaUing-tulx>  hecunies  impossible.    Temporary  hyiKM-wsthesio 
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obsf  rvMl  after  the  ivmuval  of  au  obstacle  to  the  con- 
"ttjrtion  of  sound- — »•.;/.,  a  plwg  of  wax.  Unpleasant  sensatioTis 
may  likewise  be  caused  by  iMJundg,  iu  the  abseiife  of  incivased 
irritabilitr  of  the  auditory  uen'e.  Instances  of  thie  kind  art*  due  to 
Itaoafl  of  the  connd-conductinnr  apparatus.  Thus,  peripheral 
ptnlrRiE  of  the  facial  nen'e  involves  the  8ta[>ednis  ninncle.  which 
o)uuteract£  tJie  teiis^ur  lyinpaui,  and  the  reiiult  is  iucrea^^d  tetiBiun 
id  the  membrane  and  loudness  of  sonnds. 

In  a  peculiar  farm  of  awmstic  hyjieneathesia  there  is  a  lonj^ 
cunlinuetl  after-sensation;  sometimes  thii:  is  sn  closely  connected 
<rith  the  original  tone  tliat  both  appear  to  be  continuous.  There 
arv  al^n  some  after-sensations,  where  a  pause  intervenes  l)et\veen 
Uie  end  of  the  objective  and  the  beginning  of  the  subjective 
tone.  The  latter  may  last  for  a  considerable  time  ;  thus  in  a  case 
of  chronic  mi<!dle-ear  catarrh,  recorded  by  Urbantschitsch,  the 
not«e  of  a  piaiin  were  heard  many  bout's  after  the  mnmn  had 
stopped.  The  t  ickiug  uf  a  watch  is  not  iufi-equently  heard 
several  eeconds  after  the  instrument  has  been  removed,  and  in 
one  case  recorded  by  the  same  author  the  sensation  was  prolonged 
fur  several  iniuutes. 

NeurtUifia  of  the  ear,  properly  so-called,  must  be  distinguished 
fmin  those  conditions  in  which  auditory  sent-ations  are  accom- 
paniefl  by  discomft^rt  and  pain  (tee  p.  o70).  In  nervouii  otalgia  the 
pun  comes  on  spontaneously,  and  is  nnaccompaitiecl  by  any  local 
changes  in  the  auditory  apparatus,  nin  diagnosis  is  niafle  chiefly 
/jtnr  riam  Krc/iwitmic.  There  is  nu  abnormality  in  the  function  of 
heariug*.  and  subjective  sensations  are  absent.  In  such  cases  it 
XA  aestimed  that  the  neuralpia  is  located  in  certain  branches  of 
tlie  thiril  division  of  the  Hfth  ner\'e.  or  in  the  tympanic  plexu«. 
It  is  a«)metimes  cored  by  the  extraction  of  citrious  teelh.  and 
by  the  removal  tif  neuromata  from  the  neighbourhootl  of  the 
«ar. 

In  one  form  of  auditory  hypencsthesia,  the  so-called  hyper' 
«auit  of  Willis,  a  definite  sonnd  is  heard  better  during  a  noiee. 
Tills  crtiidition  was  once  supported  tf)  b'  merely  Imaginary,  or,  nt 
least,  to  be  due  to  the  gi'iieral  elevatiiui  of  the  voice  which  is 
spontaneously  assumed  during  a  noise ;  but  it  has  a  real  ejustenoe. 
'ITjose  who  an*  the  subjects  of  tliis  condition  are  found  to  hear  the 
ticking  of  a  watch  U'tter  when  travelling  in  a  train,  or  when  near 
machinery  in  action.    The  explanation  of  this  phenomenon  is  not 
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altogptlier  eli»ar;  but.  as  a  mattw  of  fact,  tlif  (xrtvptivi*  povvtT  of 
thf  urf^aii  of  lieariuj^  is  iiu-Teased  by  overv  appropriate  stiimilns. 
and  tlie  ear,  after  a  time,  becomes  able  to  perceive  the  efloctH  or 
vibrations,  whicli  ulnue  would  have  \>een  inaufficieut  to  excit*.*  it. 
According  to  nuother  theory,  the  chaugf.'^  i»  due  to  increased 
niobiljty  of  the  ossicles  and  loosening  of  bands  of  iwnn»*rtivt« 
tissue.  This  iiicivase  of  powur  is  only  transient,  and.  aSier 
removal  of  the  caust-,  file  pLMVeptive  faculty  ivlapses  t«  its  former 
stAte.  Tlie  phenomenon  ocxmrs  in  perRons  with  Bound  Iiejiriug. 
and  in  tliosf  wliu  aiv  inoiv  or  less  deaf,  it  is  noticed  that  in 
pi-oportion  to  the  loss  of  i>ower  the  noise  i-equired  to  excite  tlu- 
nerve  must  Ik*  of  onriVi>pondin(^  iutensit)'. 

This  form  of  hyperacusis  is  apt  to  \k-  niaiiifented  only  under 
certAih  conditions,  and  is  not  observed  when  the  sonnd  which 
stimulates  the  perceptive  faculty  prochices  only  a  weak  eflect. 
It  would  seem  that  different  teets  are  ivquircd  for  hyperacusis  in 
tUfferent.  cases,  and  that  a  noise  which  raises  the  pepceplivt» 
faculty  of  one  deaf  pfitmu.  or  for  one  ear.  is  too  intense  for 
another,  and  may.  indeed,  have  quite  a  contrary  eilbci.  Thus, 
it  occasionally  luipjii-iis  that  a  deaf  [H'rfkin  heara  conv^^reation 
dnring  a  noise  Wtter  than  another  with  full  hearing-power:  in 
the  latter  case,  the  louder  eound  ina^ks  the  voice  altogether. 

Acoustic  Aneesthesia  is  a  rondil  ion  in  which  tlu*  fnnclinu 
of  ihu  aiiilili'iy  uci\e  iri  impoiifd  or  alwlished.  The  can&e  of  the 
alteration  may  be  either  in  the  peripheral  part«  of  tho  auditorr 
apparatus,  in  the  trunk  of  the  nenv.  or  in  the  nervons  rt-ntres ; 
the  exact  localisation  of  thu  misciiief  is  oft4.'<n  ver^r'  difficult  and 
sometimes  impossible,  Tliere  is.  for  example,  often  mnch  doubt 
as  to  the  origin  of  unilateral  or  bilateral  ner%-onH  deafneHs  (either 
partial  or  complete),  wluch  is  apt  to  come  on  after  injuries  to  thi» 
sknll  (severe  concussittn,  fractui-e  at  the  baae  or  jM)st<<rinr  put), 
and  when  associated  with  symptoms  of  ui^aiiic  cerebral  disorder, 
or  witli  meningeal  tliseas**.  es|Hfially  tn-rebro-spinal  nienini^tis. 
'Hie  fame  may  Ik*  said  of  nen'ona  deafness  after  ncut**  infwtiouft 
diseases,  llnuigh  audi  n  siKjuela  may  generally  be  referred  to 
nieniti^real  complications.  In  such  cases  the  anrnl  atfectiim  is 
generally  bilateral,  and  the  pro^niosis  is  unfavourable.  Little  is 
known  as  to  tlie  origination  of  deafness  in  cast's  of  nenmathenia, 
or  of  the  condition  wliich  underlies  the  inipairnicnt  of  hearing 
Bometimett  ]jro<luced  by  lead  and  quinine.      In  the  latter  case» 
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loss  of  function  is  eeldoni  reiy  marked;  subjective  auditorj' 
s«n^tionrt  are  generally  much  moiv  j»roniinent  symptoms. 

In  cases  of  neurasthenia,  disordera  of  hearing  may  be  asgt>- 
ciated  with  hemianajsthesia  and  other  evidences  of  nen-oue 
derangement,  or  may  constitute  the  only  symptom  of  pen'ersion 
or  loes  of  sensation.  TI»e  disonler  generally  takes  the  form  of 
an[esthe:3ia.  which  may  bt'  either  complete  or  incomplete',  and 
may  exist  on  one  or  botli  sides;  it  is  oft^n  accompanied  by 
Bobjective  i-en:^ations  of  various  kinds  and  degrta-s  of  intensity. 
Giddiness  is  seldom  complained  of,  and,  iu  cases  of  liemiann?3thesia. 
evidenrea  of  middlt-ear  disease  are  usually  absent ;  but  the 
entrance  of  air  into  ihv  tym|nmum  is  not  felt,  and  touching  the 
membrane  causes  no  sensation. 

\VIien  the  acoustu*  anaesthesia  occurs  alone  and  affects  only 
one  ear,  there  is  sometimes,  hy]>H;i'H'st1iesia  on  tlu^  oppositi?  side. 
This  latter  condition  may  precede  the  bipoiniieut  of  hearing,  as 
in  a  case  recorded  by  Dr.  Fulton.*  'Hip  anjcsthcsia  is  not  in- 
frequently arcnnipanipd  by  sonie  pli^dit  lesion  of  the  middle  ear, 
discoverable  only  on  eai'e-fut  examiuatiou,  and  not  of  itself  sufficient 
to  account  for  the  impnimiPiir  t>f  function.  Botie-conductiou  is 
usually  more  or  Irss  int^'t-fen^d  wirh,  and  sometimes  alt^igether 
aboHslied.  llie  antcsthcsia  is  liable  to  vary  from  day  to  liay,  and 
may  entirely  di8a]»[>ear  during  longer  or  shorter  perioda.  Jt  mav 
be  that  on  one  day  loud  «honta  are  alnioet  inaudible ;  whereas 
a  few  days  later  the  tick  of  a  watch  is  distinctly  heard.  Some 
patients  assert  that  they  c-anuot  hear  wliispers,  thougli  other 
sounds  are  clearly  distinguished. 

In  girb  auditory  nniesthesia  sometimes  coincides  with  the 
first  appearance  of  menstniation,  and  with  disorders  of  this 
fimctifiu.  In  a  few  rases  of  undoubted  neurosis  escape  nf  bloorf 
from  the  auditory  meatus  has  1>ih-»  declari*(l  to  occur  during  the 
menstrual  periods.  In  connection  with  the  alleged  occurrence  of 
this  plienr-mennn,  the  fullowing  cas**  would  seem  to  deserve 
mention: — In  May,  189^,  a  girl,  aged  twenty,  woi*  brought  from 
a  Home  for  Fallen  Women  to  the  Aural  Department  of  the  London 
Hospital,  with  the  statement  that  she  was  liable  to  ho?niurrlmg<- 
froni  the  auditor}'  meatus  on  both  sides.  Ilie  niativm,  who  accom- 
panied her!  told  mo  that  the  girl  statctl  that  she  had  been  seduced 
Olid  had  left  her  child  in  the  countn,'.  On  subser|tient  examination^ 
*  ArrMrr$  ef  Otoloji/,  vol.  :Ar,  p.  I II. 
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it  WBS  fouud  that  sho  bad  a  virgin  os  nieri,  and  presented  no  figos 
whatever  of  having  lieon  pregnant.  The  merabrana  tympani  and 
the  deeper  partji  wt'iv  cpiitp  iicjmial,  and  the  hicraorrhage  wa«  rppre- 
sentfid  by  dried  blood  in  tUo  outer  part  of  the  meatus.  As  there 
was  no  visible  canw  for  the  alleged  bleeding  from  the  eare.  the 
patient  was  adniilt4?d  Into  the  hospital,  and  carefully  watched. 
No  bleeding  could  be  detecte<l  while  the  girl  waa  thus*  under 
observation.  There  was  no  doubt  as  to  the  falsity  of  the  ^tAte- 
ment  regarding  the  piTgnancy,  and  a  similar  explanation  of  the 
aural  liff'in<trrhiige  was  ijuite  justifiable.  Other  eases  may 
doubtleiMj  be  explained  in  a  like  manner. 

Anasthesia  of  Uie  anditory  nerve  is  sometimee  assotTiated 
with  loss  or  perversion  of  other  special  sensations — ejj.,  ».>f  smell, 
taate.  and  vision,  and  with  attacks  ol  vertigo.  Itendoche,  and 
epileptifoitn  convulsions.  Symptoms  of  this  kind  are  not  contined 
to  females;  they  sometimes  occur  among  hoys  and  young  mm. 

llie  diagnosis  is  for  the  mi*st  part  easily  made,  inasmuch  as 
-other  and  more  common  symptoms  ut  neurasthenia  generally 
•co-exiet.  The  suddenness  with  which  the  deafness  is  apt  to  coma 
cm  and  pass  off  would  dlpprnve  the  existentv  of  organic  leiMons. 
fixcilerueiit  and  fatigue  usually  ajigravate  the  deafness,  while  the 
opposite  effect  is  pn:>duced  by  rest  and  tonic  treatment  of  various 
kinds. 

General  and  severe  debility,  due  to  a  great  variety  of  coitses. 
is  sometimes  attended  by  loss  or  impairment  of  heanng-pawer* 
Thus  patient*  convalescing  from  pufumonia  ami  intennittwil 
fevera  are  sometimes  more  or  less  deaf  until  tlieir  strength  has 
become  established.  Sexual  excesses  and  the  immoderate  u**"  ot 
alcohol  and  tobacco  are  other  causes  of  ntrvous  dt* afnt^s ;  niid  ihiii 
symptom  ha.s  been  known  to  come  on  suddenly  daring  givot 
mental  excitement  and  after  severe  hoomorrhage.  Fatigue  of  the 
anditory  nen*ee,  as  a  consequence  of  long-con  tinned  ex[x»uirv 
to  monotonous  sounds,  is  a  not  infivquent  cause  of  impoirmeut  of 
hearing :  instances  of  this  character  are  sometimes  seen  in  engine- 
drivers,  smiths,  coopers,  and  boiler-makers.  In  the  case  of  engino- 
drivers.  go<->d  hearing-power  is  almost  as  important  as  perfect 
vision.  It  is  a  mistake  to  suppose  that  so  long  as  such  nieu  can 
hear  a  couver«ation  in  ordinary  voice  there  can  be  no  dangerons 
impairment  of  hearing.  Other  sounds  besides  those  of  a  whistle 
and  a  fog-aignnl  often  give  important  warning  to  a  drivi-r.     An 
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^unusual  sound  may  be  tlio  Bi'si  intimation  that  some  portion 
of  the  machinery  has  bitiken  down  or  ib  out  of  oi'der,  and  this 
might  pass  imiioticed  hy  a  man  wirh  a  eli^'hr  detect  of  hearing. 
So.  ux>.  the  sipiial  liy  wliirli  tlif  i^uanl  ran  ('ommtinicate  with  the 
driver  might  reiijain  unlievded.  Dr.  Hartmaiin  alludes  to  the 
htct  that  an  eut^ine-drivcr.  who  already  lieai'a  badly,  is  liable  to 
h«ir  nineh  ivoree  after  having  made  a  long  journey,  and  i-ecover& 
the  loss  only  after  rest. 

In  the«e  eases  of  defective  hearing  due  to  occupations  both 

jKan  uv  usually  affected ;  and  in  some  a  disoj'der  uf  the  middle 
is  superadded  to  that  of  the  labyrintli.  As  a  ^neral  rule, 
bowierer,  the  symptoms  ai*e  due  to  changes  in  the  intt-rual  ear. 
They  ronsint  in  iinpaimient  of  hearing,  subjective  sensations,  and 
comrtimes  in  disurdi-r  uf  eijuilibriuni. 

Habemiauu*  examined  thirty-one  ehain-workers,  and  found 
that  alt  were  more  or  less  deaf.  In  a  few  eases  there  was  some 
aflectiun  of  the  middle  ear;  and  in  these  persons,  the  hearing- 
pfiirer  was  proportionately  greater,  the  obstacle  lo  conduction 
ap|K'ori.-<l  to  protect  the  labyrinth  from  the  effect*  of  loud  sounds. 
f)r.   Barr  exauiini*d   lOU  ehiiin-wurkei's  wlio  had  been  thus  occu- 

HMed  on  an  average  for  s<*venteen  and  a-half  year?.  He  found  that 
(ifty-nine  could  not  hear  wliispers :  thirty-three  could  liear  them 
with  both  ears,  and  eight  with  one  ear.  Loud  talking  was 
inandible  to  thirteen ;  ten  could  hear  It  only  on  one  side,  and 
»ev«)(eeM  on  both  sides  at  about  a  yard  off.  In  these  and  similar 
eftfies  the  impairment  increases  as  time  goes  on ;  and  in  some 
patients  the  complaint  is  observed  to  g]*ow  woi-se  even  after  they 
Imru  given  up  work.  In  several  classes  of  sufferere  various  other 
eirconistances  assist  in  prodTicing  and  aggravating  the  complaint. 
Among  these  the  uio>»t  important  are :  atmospheric  changes, 
expo«ure  to  cold  and  damp,  <iust,  and  particles  of  various  kinds 
which  irritate  the  nneo-pharynx.  Enginf-«hivers  and  stokers  are 
obviously  exptwed  to  the  action  of  all  these  causes-t  Few  escape, 
after  from  live  to  ten  years  of  ser\'ice. 

lu  all  cases  of  nervous  deafness  loss  of  bone-conduction  will 
l*r  superadded  to  the  impainnent  of  hearing  ordinarj-  sonorous 
vibrations.     The  ana'sthesia  is  sometimes  partial,  in  so  far  as  it 

*  AreAip/ur  ObrtmintlttMiic,  rol.  xsx.  p.  I. 

f  Scc  .t  I^apof  on  "RailroAd  Accldcnti  is  connection  witb  Bad  Hearing  ot 
Lngiat-OrifciB."  by  Rr.  Mooa,  o(  Heidelberg. — Arehtt-e*  «/  OtnUjfj/.  vol.  xi.  p.  9i, 
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nfleUn  to  certain  soanHa  or  notes ;  thus  a  taue  may  1x-  lu-snl 
p»Tfectly,  while  tho  patient  is  decidedly  deaf  to  conversation  awl 
o»ramon  noises.     HumL^times  an  fippojiitf  condition  is  ilisfownihW, 
niid  v(*i^'  curious  difffninrea  of  tlua  kiud  luv  oct-asioually  iiotit^-il 
in  different  patients  and  in  the  same  patient  at  different  timts. 
I*hn3    sonK*    hear    speedt    far    better   tlinn    any    other   pt-uml . 
while  odhera  who  can  detect  «ora«  peculiar  sound,  suvh  aa  \hf 
ticking  of  a  watch,  are  comparatively  deaf  to  all  othera.    In 
connection  with  these  cases,  Urbantschitwh  suggests  that  csfh 
root  of  the   auditory    uen'e    may    [wsaess  a  dittei-eiit    fuuctioiuil 
importance.     This  hypothesis  would  serve  to  explain  the  fact  that 
under   certuin    pathological    conditiona,   the    heaj'iu^-power 
articulate  speech  remains  intact,  whereas  rhyllunieal  fcouiids 
imperfertly  heanl.     Many  persons  decidedly  deaf  find  that  there 
IB  a  marked  improvement  when  the  sound  cornea  from  a 
direction ;  some  instances  are   descrilwd   in  which   the   pati 
heard   fairly  well    only    when   words  were  uttered   immedt 
behind  them. 

In  one  form  of  nervous  deafness  certain  notes,  or  perhftps; 
entire  octave,  are  lost;  or  it  may  happen  that  the  want  of  peireji 
extends  to  high  and  low  notes  nt  the  ends  of  the  scale.  In  e 
persons  high  notes  are  otien  lost,  and  the  same  symptom  k 
infretpient  in  connection  with  various  labyrinthine  disordei-s. 
Wollaatou  recf>rfled  a  case  in  which  the  deainess  invoK-ed 
octaves;  he  also  alludes  to  the  fivqueucy  of  deafness  for  hi 
notes,  such  as  the  chirping  of  a  cricket,  and  states  that  the  I 
pen'eptive  power  is  sometimes  very  sharply  defined.  ITieee 
of  deafness  for  certain  sounds  are  exj)lained  by  the  ii^^wll 
that  separate  portions  of  the  membrana  hasilaris  are  adapted 
tJie  perception  of  certain  notes;  ihongli  llie  possibility  ofcei 
lesions  must  be  borne  in  mind.  Similar  effects  may  Ite  pnv 
dnced  by  tibstaclei^  to  gnund-conductiou  ;  for  these  do  not 
invariably  atl'eet  all  notes,  but  sometimes  different  notes  Jtt- 
different  degrees. 

Closely  allied  to  nervous    deafness  is  the   contlition    tcrin 
*'  paracusis   loci,"   in   wliich    the   faculty   of   distinguishing 
direction  whence  sounds  come  is  impaired  or  abolished. 
anomaly  is  oiisoeiated  with  deaftiess  on  one  or  both  side?,  an 
is  due  to  the  fact  that  sounds  are  refen*ed  to  the  side  on  which 
they  are    best    heard.     Vihen   the    deafness  is    bilateral   it  i? 
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y  tliAt  the  loss  bIioiiUI  Iw  more  marked  on  one  side  than 
HJD  the  oliier. 

Subjeotire  Auditory  Sensations  arc  those  wliieh  iK?cnr  in  the 
abt^ence  ol"  any  demanstrablf  objective  cause.  Tliey  are  due 
either  to  tite  existence  of  some  pathological  pi'ocess  in  the 
riound-conductiug  apparatus,  or  to  aouw  affection  of  the  auditory 
nen-e  or  nerre-centreg.  Deafness  is  not  an  invariable  accimi- 
paniment,  but  is  present  in  many  cases. 

Subjective  auditon,-  sensations  differ  greatly  in  quality ;  and  a 
large  number  of  terms  ai-e  used  by  patients  in  attempting  to 
ilescribe  them.  Tims  they  are  spoken  of  mt  ringing,  whistling, 
ringing,  whizzing,  buzzing,  roaring,  bubbling,  crackling,  etc. 
•Sometimes  several  sounds  are  heard,  either  together  or  con- 
tieentively,  in  the  same  ear.  Their  ipiulity  is  no  gnide  as  lo  their 
source  ;  the  weaker  they  are  the  lower  is  the  pitch,  and  tlie  more 
they  i-esemble  a  diffused  dull  noise.  On  the  other  hand,  with 
increased  loudness  the  higher  is  the  pitch,  and  the  stnind  more 
and  more  resembles  a  musical  note.  Tlie  sensations  var%'  much 
in  strength  :  sometimes  they  are  vcrj-  slight  and  not  noticed  when 
the  patient  s  attention  is  in  any  way  distracted ;  in  other  cases,  they 
are  so  pnmonncetl  as  to  make  the  patient  utterly  miserable  and 
unfit  for  the  duties  of  life,  and  even  to  cause  melancholia  and 
suicide.  A  vast  number  of  degrees  exist  between  these  extremes ; 
many  sutfeivra  get  aocustoined  to  the  sounds,  and  art*  but  little 
incommoded  by  them. 

The  ciiaract-er  and  intensity  of  the  sounds  are  apt  to  vary  from 
time  to  time,  sumelimes  without  apparent  cause,  sometimes  as  a 
reeuit  of  changes  in  the  condition  of  the  ear,  or  in  external 
circumstances.  Tims  the  noises  ai-e  generally  more  troublesome 
when  any  existing  catan-h  of  the  tympanum  or  throat  beaJUies 
exaggerated,  in  damp  weather,  after  exposure  lo  cold,  after  & 
sleepless  night  and  m  a  result  of  indigestion.  In  some  patients 
thev  are  worse  iu  the  inoniiiig;  in  others,  after  iJie  fatigues  of 
the  day. 

There  is  a  remarkable  peculiarity  counectcd  with  subjective 
onditory  sensations,  viz.,  that  sometimes  they  appear  to  originat^e 
external  to  llie  ear  and  at  various  distances  from  it  j  in  other 
ca6e«,  their  source  appears  to  be  situated  withiii  the  cranium.  In 
the  latter  ease,  the  sound  may  appear  to  proceed  from  every  part 
of  the    lienil.    or    only    from    certain    spots;    in    another   class  of 
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sttfferera  there  ia  a  contiuuoiia  noise  within  the  cranium,  witb 
the  occasional  or  frec^tictit  ndcUtion  of  louder  eoancU,  rettetnbling' 
explosion  a.  It  must  be  remenibered  that  when  i\w  auditor)- 
nerve  is  physiologically  excited,  the  resulting  Rensation  of  sonnci 
ia  refbrml  to  iKime  ext«iiial  ubjet-t.  Tlie  same  idt*a  is  formed 
when  the  excitement  is  due  to  t^oine  pathological  cause;  but  tUi* 
patient  after  ft  lime  iliscovei-s  the  mistake,  and  l>ecomed  conscious 
tliat  tha  »mnd  really  ijHg^lnates  in  the  Bar  or  in  Boma  other  part  of 
the  heatl. 

Tlie  sound  may  bt-  heard  by  one  or  both  ears ;  in  the  latter 
case  the  source  of  the  senuation  apptfara  1^  Iw  In  the  head,  eitiier 
in  the  middle,  fore,  or  back  part  of  it,  pi-ovided  that  botJi  ears  an* 
equally  affected.  If  the  seneotion  be  moi-e  acute  on  one  side  than 
on  the  other,  the  s^ound  will  Heem  to  ori^nate  nearest  to  the  ear 
which  is  most  affected.  When,  as  sometimes  happeua,  the  iu- 
teilsity  of  the  sound  vai*ie=  from  time  to  time,  tlie  idea  as  to  its 
source  of  orijtpn  will  likewise  change,  Veiy  feeble  sounds  usually 
seem  to  originate  within  the  ear. 

Causes. — For  the  production  of  subjective  auditoiy  sensations, 
some  pathological  condition  of  the  sound-conducting  or  sonnd- 
perceiving  apparatus  must  necessarily  exist.  With  regard  to  the 
former,  subjective  sensations  aiv  one  of  the  most  pn>mineut  sym- 
ptoms of  adhesive  iuflauiuiatioii  of  the  middle  ear.  the  drawing 
inwards  of  the  base  of  the  stapes  being  the  inuuediat«  cause. 
The  same  result  ensues  when  the  membrana  tympani  and  the 
chain  of  ostficles  ai'e  forceil  inwnnls.  when  the  air  in  the  middle 
ear  is  rarefied,  and  when  there  ia  increased  action  of  the  tensor 
tympani  muscle,  or  retraction  of  the  tendon  of  the  Btapedins. 

Pathological  changes  in  the  cochlea  and  in  the  auditory  nerve- 
centres  are  capable  of  giving  rise  to  subjective  sensations  of 
hearing.  Thus  the  latter  oflen  occur  in  cases  of  amemia  and 
chlonwis,  aflor  severe  losses  of  blwHl.  and  in  the  opponite  cou- 
ditiona  of  hypenemia  and  cerebral  congestion.  Inflammation  of 
the  brain  and  cerebral  tumours  are  often  acconijNuned  by  marked 
iHibjective  auditory  sensations.  Full  dosen  of  c^rtniu  dniga — ejj., 
quinine  and  saliciut — are  apt  to  affect  the  hearing  and  to  excite 
subjective  noises,  as  of  bells  ringing  in  the  ears.  ITie  sense  of 
hearing  is  sometimes  decidedly  impaiivd  f(tr  several  hours  or  days; 
but  the  effects  usually  pass  off  stion  after  the  mediciue  has  been 
discontinued.    Galvamsm  applied  so  as  to  excite  the  auditory 
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uei-ve  always  causes  a  sensation  of  -jomui.  In  t^onie  coses  tht* 
noiftes  are  heard  only  in  eertain  jioeitions  of  tlie  head :  they  are 
€A\eu  more  distinct  when  the  patient  is  lying  down. 

Noises  in  the  ears  are  sometimes  of  reflex  origin,  and  are 
pxcited  by  impressions  made  upon  various  parts  of  the  body.     I|i 
other  cases,  they  are  either  increased  or  lessened  by  friction  or 
irritation  of  other  parts.     Thus,  Tflrck  recorded  a  case  in  w  hich 
.  preiwnre  on  the  forehead  and  face  generally,  and  Iike\vij4e  on  the 
Irtougue  and  hard  palate,  resulted  in  considerable  diminution  of  the 
intensity  of  tlie  sounds.     Some  jiortion  of  the  effect  may  have 
been  due  tit  the  dirftracTtioii  of  the  patient's  attention.     On  the 
{other  hand,  Gniber  mentions  casea  iu  which  the  noiges  could  be 
'  increased  by  slight  iiTitatioii  of  pints  supplied  by  the  fifth  nen-e — 
\e.tj.,  by  slightly  rubbing  the  surface  of  the  cheek.     Moos  mtn- 
I  tionft  the  nasR  of  a  woman  who  was  conscious  of  noises  in  her  left 
►  ear  whenever  bhe  atteTupted  to  wear  a  yhice-'itt^i:.     She  was  advised 
'to  try  rtpeetacles,  and  found  that  they  did  not  pi-oduce  any  un- 
I  pleasant  eflVct.     The  cause  is  sometimes  to  be  found  in  the  nasal 
[mucous  membrane.     L'rbantsehitsch  has  met  with  two  cases  in 
■which  subjective  auditor}' sensations  completely  eeas^M^  after  the 
application  of  caustic  to  the  swollen  mucous  membrane  covering 
the  inferior  and  untldle  turbinate  bones.     Neuralgia  of  the  lift h 
[pair  is  sometimes  acconi]ianifd  by  noises  in  the  ears  and  deafness; 
;and  such  sjnnptomg  ai'e  not  necessarily  of  central  origin,  but  may 
"be  due  to  reflex  contrac-ticn  of  the  tensor  tympani  muscle.     In  a 
recorderi  by  Weber-Liel,  attacks  of  migraine  were  always 
iated    with    deafness    and    tinnitus;    but    these    symptoms 
altogether  eeaswl    after  division   of   the  tendon   of    the   tensor 
tympani.      Cases  due  to  impressions  made  upon  nerves  other 
than  the  fifth  pair  are  very  uncommon.     It  is,  however,  stated 
that  exposure  of  the  feet  to  cold  and  imtation  of  branches  of 
the  sciatic  nerve  have  been  known  to  cause  or  aggravate  sub- 
jective aural  sensations. 

It  is  generally  considered  that  a  condition  of  excitement  of 
the  auditory  nerve  is  the  basis  of  these  subjectiw  sensations ; 
Urbantsebitsch  points  out  that  in  some  instances  those 
tions  must  be  connected  with  diminished  function  of  the 
nerve,  and  that  they  are  increased  in  proportion  to  ^eb.  diminu- 
tion. I'he  fact  that  subjective  auditorj-  sensations  may  continue 
"without   change   for   niontlia  or   years,   without   exliausting  the 
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supposed  Rtimuliis  which  provoke*  them,  nmkes  the  hypothesis 
of  irritation  tmrnewhat  doubtful.  It  is  no  dowht  true  that  sucli  a 
condition  of  the  auditory  Mcrvo  or  centrt's  is  the  jftMieral  t-auH'  of 
tJie  seniwitionfi ;  hut.  other  influences  may  co-operate  in  tJie  jmj^ 
ductiou  of  the  result  It  is  a  well-aacertained  fact  that  in 
<ia^fv  the  noises  may  hv  made  to  cf-ase  by  tititening  to  rxtn 
sounds;  but  this  experience  is  not  universal.  On  the  other  hi 
in  some  instances  the  subjective  sounds  are  intensified  in 
presence  of  other  noiges,  and  tliis  result  may  Iw  explainwl 
snppoping  tbftt  fatipie  of  the  neiTe-ceuti'ea  has  resulted 
their  excitemt-nt.  Another  variation  is  occasionally  noticed,  vi 
the  production  of  a  subjective  auditory  sensation  \iy  an  vxU 
sound.  Some  patients  are  free  from  any  trouble  of  the  kind 
long- as  silence  reijfnii  around  them;  but  the  least  noise  pruvol 
the  peculiar  sensations,  which  then  continue  iiideliuitely. 

In  some  patients  the  sounds  aav  only  cKvjtsiiuially  noticed; 
others  they  are  always  present,  though    liable   to  variation* 
intensity.     In  the  former  class  the  sounds  may  trouble  the 
either  at    definite    or  indefinite    intervals,    and   sometimes 
periodicity  U  maintained  during  mouths  or  years.    The  ntpiecs 
wffiietiniea   associared   with    dischargee   from    the   ear   and 
symptoms   of    otitis,    which    likewise    assumes    an    intermit 
character.     In  another  class  of  cases  the  auditory  sensations 
assfK!iated  \vith  iwvei"e  coiyza.  of  an   interinittent  charairter. 
for  which  the  inhalation  of  two  or  three  drops  of  amyl  nit 
proves  a  verv"  efficient  remedy. 

The  eontinuous  suhjeetivf  auditory  sensations  may  he  d« 
loped  either  gratlually  or  suddenly  ;  in  some  patients  the  m 
are  at  first  invfrnlarly  iiiterndttent,  and  afterwards  lieeonu^ 
tiinious.  Even  when  ibis  latter  stage  has  been  reached,  exfl 
hat  ions  are  wont  to  occur,  and  the  intensity  of  the  aoui 
irenerally  influenced  by  such  conditions  as  the  general  hraltl 
the  patient,  the  state  of  the  weather,  etc.  The  noises  are  al> 
more  troublesome  if  the  patient  becomes  weak  and  depi 
from  any  cause,  and  especially  from  want  of  sleep.  Tlie  st«t 
the  organs  of  digestion  exercises  a  decided  influence  in 
coses ;  in  some  patients  the  nois(%  ai*e  made  worse  hy  a  littJe 
alcohol ;  in  others  an  opposite  result  is  ejcjierienced.  External 
noises  are  sometimes  sufficient  to  mask  the  subjective  ^etisatj^ 
wliich   then  become  noticeable  only  al  night. 
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It  is  mxfjusan-  t(i  diMiiiguish  between  subjectivf  seiisatioaa 
proper  and  the  sooalletl  "eutotic"  noiseR.  which  originate  in  the 
midfll**  far  or  adjacent  pai-ls*.  and  are  trani*nntttKl  to  tlit*  laliynnth. 
Tlifrit'  noised  are  often  caused  liy  the  cunditioii  u{'  the  blood- 
vessfls.  and  Anomalies  in  the  circidntion  in  the  small  arteries 
supplying  the  ear.  In  some  caupa  nitinniint  ori^inatinjj  in  the 
int^^-nial  juj^ular  vein  are  traii.sniitted  In  an  upward  direction,  and 
become  clearly  audible  :  The  sound  cc-asea,  however,  wht'ii  pn'S6.m-e 
is  made  upon  the  vein  in  the  tipper  part  of  the  neck.  It  has  been 
suggi**ited  that  an  enlarged  jugular  fusstia  may  be  the  source  of 
origin  of  an  entotic  niurniur;  the  opening  of  the  lateral  sinus 
into  the  fossa  in  oft^en  very  narrow,  and  increased  rapidity  of  tilt? 
blood-cunxnit  may  can.se  a  bellows-aomid,  Hypera'inia  of  the 
tynjpauic  vessels,  and  especially  of  those  of  the  mallou-!,  may 
cauee  vibrations  of  the  ossicles,  and  conseqnent  Hensatiuns  of 
wjund  ;  noigei*  due  to  thi>«  cause  ought,  however,  to  cease  when 
the  jaws  are  finnly  L'lo&ed.  inasmuch  as  the  tyiiipaiiic  artery  is 
thereby  compressed  as  it  enters  the  Glaserian  fissure.  \'alvnlar 
diseaiit's  of  the  heai"t  not  infrec^nently  give  rise  to  entoticr  sounds. 
The  latter  sometimes  originate  in  close  proximity  to  the  laby- 
rinth; thus  they  may  ariise  from  contraction  of  tlie  muscles, 
either  the  t-engor  tympani  or  stajwdius,  from  collectione  nf  secre- 
tion in  the  tympanum,  and  frtmi  movements  of  the  membrane 
or  of  the  walls  <if  The  Eustachian  tubes.  'Hie  perception  of  thi'se 
noiaes  is  favoured  by  increased  sensitiveness  of  the  auditory 
neiTe,  and  by  anything  wlilch  increases  the  ressoiiaTure  within  the 
car,  such  as  closure-  of  the  meatus.  8gmetiun*s  these  entotic 
noises  are  so  loud  tliat  they  can  be  distinctly  heanl  by  others, 
and  they  are  then  tenncd  "  objectively  perceivable/'  Auiong 
such  sounds  may  be  mentioned  a  cracking  noise  in  the  maxillar)' 
ai'ticulation,  produced  by  traction  of  the  muscles  on  the  Eusta- 
chian tube. 

Subjective  auditory  sensations  are  often  veiy  important  sym- 
ptoms:  they  arc  liable  to  e.\eivise  a  marked  lutliience  on  the 
health  and  spirits  of  tlie  patient,  and  ai'e  often  associated  with 
other  symptoms  of  aural  <li6ease.  More  or  less  deafness  is  tho 
nsual  accomiwuiimeTit,  and  its  development  sometimes  precedes 
and  sometimes  follows  that  of  the  tinnitus.  There  is,  however, 
no  necessarj'"  correspondence  between  the  intensities  of  the  two 
-Symptoms;  severe  deafness  maybe  asaociateil  with  slight  tinnitus, 
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and  indeed  may  exist  without  any  trace  of  the  latter.  Moreover, 
in  #<.Mne  oa#es  in  which  the  tAvo  are  associated,  the  deafness 
eventually  becomes  complete,  while  the  tinnitus  altogether  ceaaee, 
and  this  result  may  be  attributed  to  decided  anaesthesia  of  the 
auditor}-  nen-e.  If.  in  such  a  case,  the  hearing  be  improved  by 
treatment,  the  tinnitus  may  return,  and  the  trouble  it  causes  may 
ontweijjh  the  relief  in  the  other  direction. 

It  is  not  always  possible  to  decide  whether  the  sounds  ar;- 
subjective  or  entotic.  If  they  are  audible  to  a  bystander  there 
is,  of  course,  no  doubt  as  to  their  origin.  In  like  manner,  it  the 
sounds  can  be  made  to  cease  by  compressing  the  carotid  artery  oi 
jugular  vein,  they  belong  to  the  categor}'  of  entotic  noises. 
Sounds  which  are  due  to  disorders  of  the  tympanum  are  apt  to 
var}-  in  intensity  and  quality  from  time  to  time,  the  changes 
depending  upon  improvements  or  exacerbations  of  the  aural 
disease.  Sounds  depending  on  the  presence  of  foreign  bodies — 
c.;/.,  plugs  of  cerumen — generally  subside  after  removal  of  the 
latter,  unless  various  changes  have  been  set  up,  and  which  require 
some  time  for  their  disappearance.  Subjective  sensations,  coming 
on  suddenly,  and  of  a  decided  character,  depend  for  the  most  part 
upon  some  affection  of  the  labyrinth,  and  especially  of  the  cochlea, 
or  upon  some  central  lesion  ;  they  may,  however,  be  due  to  sudden 
effusion  into  the  tympanum.  When  the  subjective  sensations 
occur  in  pei-sons  presenting  signs  of  nervous  or  mental  disorder, 
they  ai'e  presimiably  referable  to  some  central  affection  of  the 
auditory   nerve. 

It  must  be  remembered  that  in  some  cases  the  noises  are  due 
to  movements  which  the  persons  have  acquired  the  habit  of 
making,  and  which  in  the  course  of  time  occur  almost  involun- 
tarily. Tlius  some  children  amuse  themselves  by  producing 
noises  in  the  throat  by  rapidly  contracting  the  muscles  of  the  soft 
palate.  Adults  have  been  known  to  fall  into  the  same  habit  from 
practising  movements  for  the  relief  of  disagreeable  sensations  in 
the  upper  part  of  the  phari,-nx ;  and  when  this  habit  has  been 
acquired,  the  muscles  are  apt  to  contract  spontaneously.  The 
diagnosis  is  not  difficult,  inasmuch  as  the  contractions  and  accom- 
panying noises  cease  when  the  patient  makes  an  effort  for  that 
purpose. 

In  some  cases  the  patients  state  that  the  sounds  they  hear  are 
those  of  human  voices  or  of  the  cries  of  animals,  and  sometimes 
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word?  or  aenteiirt^B  are  declared  to  Iw  distiuctly  peiwi\'ed.  Such 
a  symptom  is  not  uuooDuuoa  In  insane  patients,  but  it  al^o  occurs 
in  persons  in  good  mental  condition.  Prof.  Huxley  relates  that 
"  in  reading  book?  written  liy  [wrsons  with  whom  I  am  acquainted, 
I  am  sometimes  tormented  by  liearing  words  pronounced  in  the 
exact  way  in  which  these  persons  would  utter  them,  any  trick  or 
pernliariti,'  of  voice  or  gesture  being  also  ven,'  accurately  i-epro- 
duced."  He  goes  on  to  &ay  that  he  supposes  "  that  ever»'one  must 
have  been  startled,  at  times,  by  the  extreme  distinctness  with 
which  hia  (houplita  have  embodied  themselves  in  apparent  voices." 
In  some  of  these  and  similar  ea^ea  there  is  a  delusion  of  the 
eenses ;  in  others,  a  delusion  of  the  judgment.  These  mistakes 
are  sometimes  made  by  deaf  persuns,  who  oiv  free  from  tinnjtua, 
but  misinterpret  various  sounds.  Decided  auditory  hallucinations 
are  sometimes  assodatetl  with  various  pathological  conditions  tif 
the  auditoiy  apparatus,  and  subside  when  the^e  are  removed. 
Thus  a  plug  of  wax  iu  the  ear  may  be  the  i-eal  cause  of  subj<'etive 
eousatious.  in  which  cries  resembling  those  of  a  human  being  are 
heard,  and  which  cease  at  once  on  tlie  removal  of  tlie  foreign  body. 
TImt  halhicinationa.  however,  may  depend  upon  irritatiun  of  (he 
cortical  centn-s  is  proved  by  the  fact  that  they  are  w>nietimes 
present  in  persons  who  are  totally  deaf  to  all  ordinary  sounds. 

In  still  rarei'  cases  than  those  hitlierto  mentioned,  the  subjec- 
tive sensations  are  those  of  tunes  or  melodies,  and  these  must  tx* 
classed  among  hallucinations.  Hartmann  mentions  the  case  of  a 
mu!*ically  trained  ladv,  under  liis  care  for  nervous  dulness  of 
hearing  in  a  very  advanced  stage,  and  who  heard  for  a  long  time 
the  most  exquisite  mehidies,  mostly  well  known  to  her.  After  a 
time  they  weiv  confused  togethei',  so  tJiat  utt-er  discord  was 
created. 

Prognosis. — The  prognosis  in  cases  of  subjective  auditor)' 
sensations  depends  upon  the  cause  and  upon  the  conditiou  of  the 
parient  and  the  auditor}*  apparatus.  If  there  be  chronic  atllu-aive 
cataiTh,  in  all  prtibrdiillty  the  soiuuls  will  not  be  inftueneed  by 
any  form  of  treat  me  i  it.  On  the  other  hand,  if  liie  case  bo  one  of 
aiiu^nna  or  ueurasthenia,  much  good  niay  t>Uen  be  effected  by 
appropriate  measures.  Continiiune  noises,  and  sounds  of  a  tlefiuite 
character,  are  more  likely  to  be  permanent  than  intermittent  and 
indefiuite  sounds.  When,  with  obvious  disease  of  the  tympanum, 
sounds  previously  intermittent  become  continuous,  there  is  reason 
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to  believe  that  the  aural  complaint  has  increased  in  severity.  As 
a  general  rule,  the  prognosis  is  unfavourable  in  proportion  to  the 
intensity  of  the  sensations,  and  the  time  during  which  they  have 
continued. 

Treatment. — Our  first  effort  should  be  to  discover  and  to  re- 
move the  cause  ;  the  patient  should  be  carefully  examined  in  order 
to  detect  any  existing  affection  of  the  ear,  nose  or  throat,  aiiv 
disorder  of  the  nervous  system,  or  any  constitutional  disease. 
Inquiries  should  be  made  into  his  habits  of  life,  diet,  use  of 
alcoliol,  quantity  of  sleep,  and  other  circumstances  calculated  to 
affect  the  nervous  system.  After  attending  to  all  these  subjects, 
various  special  means  may  be  tried.  Relief  is  often  afforded  by 
inflating  the  middle  ear  through  the  catheter,  and  thus  reducing 
the  iutra-lnbyrinthine  pressure.  Equally  good  results  are  some- 
times obtained  by  rarefjang  the  air  in  the  meatus  with  the  aid  of 
HiegeKs  speculum  or  Delstanche's  rarefacteur.  The  effects,  though 
often  marked,  usually  subside  more  or  less  rapidlj-. 

Some  authorities,  notably  Politzer  and  Gruber,  recommend 
the  introduction  of  the  %-apour  of  chloroform  or  of  ether  into  the 
tympanum  through  the  catheter.  Solutions  of  these  drugs  may 
also  be  tried — e.r/.,  a  few  drops  of  such  mixtures  as  ether,  two  to  four 
jrnrts;  glycerine  eight  to  twelve  parts;  or  chloroform  and  glycerine 
ill  similar  proportions.  The  hydrochlorate  of  cocaine  is  another 
i-emedy  of  this  character ;  five  to  ten  drops  of  a  6  per  cent, 
stdutiun  may  be  injected  at  intervals  of  three  or  four  days.  Amyl 
nitrite  proves  verj-  useful  in  some  cases ;  the  patient  should 
inhale  the  vapour  of  two  or  three  drops,  poured  into  a  cone  of 
)>lotting  paper. 

lj(.>cal  applications  to  the  meatus  and  neighbourhood  of  the 
ear  aiv  sometimes  tried,  but  seldom  prove  efficacious.  Morphine. 
iiKlide  i-tf  potassium,  cocaine,  and  camphor  are  thus  used,  either  in 
the  form  of  ointment  or  in  solution.  The  local  application  of 
sulphuric  ether  sometimes  does  good :  it  should  be  mixed  with 
olive  oil  (o  to  15 — -2o),  and  either  instilled  into  the  meatus  or 
intn-Hluivil  on  a  pleilget  of  cotton-wool.  Tt  causes  a  pleasant 
sensation  in  the  ear.  and  of^en  less.^ns  the  tinnitus.  If  the 
sensations  aiv  ver)-  troublesome  at  night  and  prevent  sleep,  the 
sulx'utaneous  injection  of  morphine  is  likely  to  prove  useful. 

Remetlies  administered  internally  often  do  more  good  than 
external  applications  of  any  kind.     The  bromide  of  potassium  is 


one  nf  tlie  best  rymwUea  for  subjective  nuditon'  s*?nsations  uccur- 
riug  iu  lUMTous.  rcstlf^  persons :  it  shcmid  be  given  in  full  d(>«c& 
of  from  Bl^een  to  thirty  ^aini*,  and  in  some  cm^es  a  combination 
(>f  ch\or:\\  with  Thf  bromide  acts  vt-n,-  BatiiffaL-torily,  and  nnirli 
belttr  than  either  dnig  nione'.  Kydrnhi*oniio  acid  will  irlii-VL* 
noiaes  of  a  pulsating  chararter;  and  in  a  similar  class  of  cases,  and 
for  nervouB  snbjftcts,  raniph(H"  it*  ofttu  *iseful.  The  itnctiirt*  mar 
be  given  internally  in  ordiuaiy  doses.  For  pulsating  sounds,, 
connecte<l  with  or  independent  of  heart  disease,  Politzer  recoin- 
nieiuU  the  tinrtures  of  digitalis  anri  uf  f-truplianthns,  and  states 
llmt  he  ha&  often  witnessed  f(c«xi  resnlts  from  both  these  remedii;*. 

Various  tonic  and  anti-spasmodic  remedies  will,  in  some  cages, 
relieve  or  even  cure  subjective  auditon,'  sensations.  StnTJmine 
is  likely  to  be  useful  whenever  there  are  symptoms  of  nervous 
debility:  it  may  bp  used  su  ben  tan  eons]  y  or  internally.  Iron  is. 
of  couree,  indicated  for  wt^akly  and  anemic  snbject« ;  any  of  the 
usual  preparations  may  hf  given,  proper  attention  being  at  the 
same  time  paid  to  the  state  of  the  biiwels.  Quinine,  if  sptH.-ialIy 
indicated  by  any  complieatitin,  must  be  given  with  great  care  ;  it 
often  aggravates  mind  wnsations.  When  used  it  thoidd  be 
combined  with  hydi-obromie  acid.  Valerian  is  iveoumienderl  by 
some  writers ;  Gruber  has  obtained  verj-  good  results  fmm  arnica, 
in  nervous  rases ;  he  gives  the  tinctui-e,  iu  doses  of  from  five  to 
fifteen  drops,  several  times  daily. 

In  seix>fulous  and  sj-philitic  subjects  various  combinations  of 
iodine  are  likely  to  be  serviceable ;  weakly  patients  are  to  be 
treated  by  loiig  courses  of  the  syrup  of  the  iodide  of  iron,  and 
when  tlie  disease  is  traceable  to  sj-philis,  the  iodide  of  potassium 
should  be  given  in  full  doses,  and  continued  for  several  weeks. 
Iodine  ointment  may  at  the  same  time  !«■  applied  to  the  mastoid 
process,  and  warm  baths  will  aid  the  other  remedies.  Ai-senit* 
has  been  known  ta  relieve  auditon'  seiisatioiis,  and  the  late  Mr. 
Hinton  strongly  ret'L>nnnende<i  the  chloride  of  ammonium  in  doses 
of  twenty*  grains,  three  tinies  a  day. 

When  there  are  signs  of  cerebral  congestion  pargatives  are 
inth'cated,  and  salinep  ar«'  must  likely  Ui  he  useful.  In  the  same 
idass  of  eases  it  is  suiuetimes  a<lvisablc  tt)  apply  leeches  from  time 
to  time  to  the  mastoid  prucess,  or  to  take  a  few  ounces  of  blood 
by  cupping  at  the  back  of  the  neck.  Blisters  (nee  page  315)  are 
likely  to  be   advantageous  when  the  sjTuptoras  are  chronic  and 
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:'  -k  uLiatT  jharaLter.  Gn-at  care  should  be  paid 
:n.'it  -t  'iv-inii.  cjcc.  Rt?5jt  and  change  of  air  often 
:iictnailr  jctisT  TOtf  action  of  the  various  remedies 

"ii.  ur'i. 

'i'.c':':r'i.'r.-  ii>  scmecime:;  useful  in  cases  of  tinn 
i\-.  v.iMuwr  .r  appacati'.'n  will  be  described  in  j 
iiut'ii.'-     'Hi."  vftry  mild  cv»ntinuou3  currents  should 

uui   -lU-   ■?;mrri>  ybfja'.J  t^ccupy  from  ten  to  twenty 

.utet-rian,'    ta'.'^ 
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Roumi   produced  iilwaya  correspniicls  with  the  reaonance-note  of 
the  eouml-<:umluctiiiy  apparatus. 

Accordinij  to  Broniier,  the  sound,  whatever  may  be  it*  clw- 
ract-er,  is  caused  liy  the  galvanic  Btiraulus  appli*-d  t<»  Ihi*  aodiUnr 
nen'e,  and  la  not  due  to  reilex  action  thi*uugli  the  tri^fiuiom. 
Ill  opjxtsitiou  to  this  view  is  the  fact  that  when  the  cutanwras 
Bensihilitj*  is  dlniinished.  a  Ptrong:er  galvanic  cmrent  i»  ivt|aimi 
to  proiluce  tho  auditorj-  sensfations;  un  Iho  other  hand,  v.hni 
there  is  cutaneous  hyperrosthesia,  the  anditor>'  nerre  reacts  more 
powerfully.  It  lias  "been  Buppoyed  that  ihe  sensation  might  \v 
caused  by  contraction  of  the  inttTnal  muscles  of  the  ear,  Ijot 
Urbantschitsch  tbnnd  that  after  tenotomy  of  the  Btapwlius  Tnnscl^, 
the  stjkpet*  being  ipiite  isolated,  sounds  were  etill  produced  vh«ii 
galvanism  was  applied. 

In  order  to  test  the  condition  of  the  auditory  nerve.  iJib 
negative  pole  is  placed  on  tlie  traguB,  and  the  positive  on  the 
back  of  tlie  haud :  a  weak  current  is  then  used,  say  of  three 
elemeutfi.  and  if  there  be  no  reaction  when  the  circuit  is  cloewJ, 
the  number  ia  increased  till  a  sound  is  heard ;  the  number  used 
expresses  tJie  condition  of  the  nerve.  It  sometimes  happens  that  a 
BOtind  is  hearfl  in  the  opposite  ear;  the  latter  is  under  th* 
influence  of  the  other  electrode. 

Other  seusati'^ns,  besi<les  tliose  of  sound,  are  not  infrequently 
produced  by  galvanism  applied  to  the  ear.  In  some  cases  there 
is  severe  pain,  rapt^cially  when  a  pointed  electrode  is  used,  iiul 
on  this  account  a  somewhat  broad  iuatniment  should  be  chosen. 
The  positive  pole  causes  a  dull,  heavy  pain,  or  feeling  of  wei)fht 
in  the  ear;  the. negative  gives  rise  to  a  sharp  pricking  sensation, 
which  assumes  a  burning  character  in  a  short  time.  Another 
effect  is  contraction  of  some  of  the  facial  muscles,  and  cspocially 
of  the  orbiculaiis  palpebrarum,  zygomatict,  corrugal^ir  superc-iliL 
occipitalis,  and  sometimes  of  the  ear-muscles,  and  of  those  of  the 
lower  jaw.  These  symptoms  are  m<tst  distinct  when  the  negatiw 
pole  is  applie4l  to  the  ear  and  the  circuit  clo8**d.  In  some 
p&tients  flashes  of  light  appear  before  the  eyes;  in  oUwts 
giddiness  becomes  very  troublesome.  This  latter  s)-mptora  is 
most  marked  when  the  electrodes  are  applied  to  the  sides  of  the 
head,  at  points  opposite  to  each  other ;  but  ia  less  severe  when 
the  electrodes  aiv  so  arranged  that  the  current  is  parallel  to  the 
long  axis  of  the  body.     The  giddiness  is  often  accompanied  liy 


DUCHE^fNE'S  METHOD. 


67& 


vomitiiitf  and  nauBea,  and  nmy  last  for  many  Iioups.  Other 
avTiiptonia  less  fi-equeutly  luiliceil  air — swallowing  movements 
when  the  circuit  is  opened  and  closed ;  a  flow  of  saliva ;  cough  ; 
gnstafory  eenBationa ;  and  tingling  or  itching  along  the  side  of 
the  tongue. 

Brenner's  cxperimeuta  on  aural  patients  proved  that  the 
condition  of  the  exfeninl  nnd  middle  ear  decideHly  iiifluenees  the 
galvanic:  reai-tion.  When  the  external  uieatus  is  closed,  gulvanisni 
applied  to  the  tragus  produces  little  or  no  effect ;  but  when 
perforation  of  the  memlirane  exi«ta,  the  Tesults  .ire  often  very 
markefl.  In  cases  in  which  the  i-eacttoii  is  but  slight,  and  is 
pi*o<liiccd  with  difiBculty,  the  cause  is  ordinarily  to  be  found  in 
some  obstacle  to  conduction,  and  not  in  any  peculiar  condition  of 
the  auditor}*  nerve  itself;  the  latter  is,  indeed,  under  audi  circum- 
stances more  often  in  a  state  of  increased  irritability.  JSimple 
*  hypertesthcsia    is    evinced    by   the    longer    continuance    of   the 

Ption  and  the  eaj-e  with  whirh  it  In  prodnred  ;  in  marked 
it  is  sufficient  to  apply  the  electrode  at  some  little  dit^tanoe 
I  from  the  tragus.  Diminished  galvatiic  irritability  is  shown  by 
tbe  rapid  passing  away  of  the  sens.itiong,  a*  well  as  by  the 
difficulty  in  protlut-ing  them.  Irritability  of  the  nen-e  may 
exist  in  association  with  absolute  deafness  and  loss  of  boue- 
conduction. 

llie  induced  curt^eiit  is  sonietlines  used  in  caaes  of  ner\'on8 
deafness,  and  DutliL-nne's  method  is  probably  the  Ijest  way  of 
^employing  it.  ITie  patient's  head  is  so  placed  that  the  external 
auditor)'  meatus  is  ])er])endicular.  A  little  tepid  water  is  poured 
linto  the  canal  so  as  tu  lill  about  half  of  it,  and  a  metutlic  wire  is 
1)hen  introduced,  care  being  taken  not  to  touch  the  walla  of  the 
'meatus  <»r  the  mendiraiia  tyinpaTii.  It  is  best  to  use  a  special 
Theophore,  in  which  the  wire  is  isolated  by  an  ivory  covering,  and 
38  prevented  from  touching  the  membrane.  Having  waited  till 
the  buzzing  causi-il  by  tin*  pn'ssiirt'  of  the  water  has  HiiT)t;ide<1. 
lUie  ear-rheophore  is  connected  with  one  of  the  conductors  of  an 
^induction  apparatus,  and  the  circuit  is  closed  by  placing  another 
iTUoist  rheophore  on  the  mastoid  process,  and  connectiiig  it  with 
second  conductor.  The  current,  thus  applied,  produces  the 
of  a  diy  sound ;  a  tickling  in  the  tongue  and  at  the 
ttom  of  the  ear;  a  peculiar  tastp.  and  a  luminous  sensation  on 
Ktiie  side  stimulated.     Tlie  llow  of  silIIvq  is  sometimes  increaeefl ; 
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bat  thifl  chanj^  Is  always  precwlefl  liy  a  feeling  of  dryne«B  on  tlie 
sldv.  of  the  tonjfiiR  affected. 

With  rogarti  to  the  effects  of  the  induced  current.  Ihichenii* 
Btat*'(t  that  it  causea  contraction  of  the  small  mnficles.  ninr«»meiit» 
of  the  chain  of  bimes,  vihratiou  of  the  meinhrane  of  the  fenrstre 
ovolis,  and  consequent  agitation  of  the  fluid  of  the  labyiinth. 
He  obtained  good  resnlts  in  rasee  of  '•  hystericai "  deafnii^,  in 
deatiiefle  from  quiiune,  and  in  deafness  following  contJnuetl  feven- 
In  very  Rensitive  persons,  and  especially  when  the  tissues  of  iht 
meatus  and  membrane  are  much  injected,  it  is  beet  not  to  pass  ui 
electrode  into  the  canal,  but  to  place  it  on  the  mastoid  pi 
while  the  other  one  is  applied  over  the  malar  bone,  tir  in 
of  the  ear. 

According  to  Beuedikt,  sounds  are  much  more  wadily 
duced  by  the  electric  current  in  diseased  ears  than  when  all  tlif- 
structures  are  normal.  He  also  believes  that  acoustic  aensaiiwi* 
can  be  produced  through  the  ajTnpathetic  ner\'p  by  reflex  action, 
and  he  applies  the  current  to  the  latt-er  for  therapeutical  purpoen. 
Schuiz  explains  the  action  of  the  galvanic  current  in  a  ditt'oren' 
maimer;  he  supprtses  that  the  peripheral  twigs  of  the  sensorj" 
nerves  at  the  8jx>t  where  the  electrode  is  applied  are  rendertd 
electrotonic.  This  condition  is  propagated  to  the  central  extremi- 
ties of  the  nerves,  and  ihence  to  the  sensorium,  which  becomei 
conscious  of  the  change  in  the  electi-o-motor  condition. 

There  is  considerable  diffei-ence  of  opinion  as  to  the  value  of 
electricity  in  tbe  treatment  of  diseases  of  the  ear,  and  no  defimt* 
niles  can  Ijc  laid  do\ni  for  its  employment.  It  is  sometiiiieA 
useful  as  an  adjunct  to  other  remedies.  'JTius,  galvanism  applied 
to  the  tragus  may  restore  bone-conduction,  increase  heariiig- 
]K)wer,  and  relieve  subjective  sensations.  It  mast,  hi^wever.  be 
confessed  that  the  result  is  sonietinies  negative,  and  •Miimetiidw 
even  prejudicial,  iuasmnch  as  the  symptoms  are  aggravated  b| 
the  tivntment. 

The  method  of  applying  electricity  to  the  ear,  propo6e<l^ 
Weber-Liel,  yields  good  ivsults  in  certain  cases.  He  introdi 
the  current  throuj^h  the.  Eustachian  tube  by  means  of  a  salver 
wire  passed  through  a  catheter.  'i1ie  galvani^oi  thus  aclb  upon 
the  muscular  stnicturea  of  the  tul>e.  and  possibly  upon  the  tenwr 
tympani  and  stapedius.  No  effect  is  produced  upon  the  auditorj' 
nerve ;    but  this  method  of  application   sometimes  causes 
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jective  sensations  to  cease,  and  improves  the  hearing.  The 
reni«ly  is,  of  coHrse,  applied  to  the  middle  ear,  and  it  may  be 
Dsefal  in  cases  of  atrophy,  or  degeneration  of  the  niuaciilar 
Kt-rnctures.  Webei^Liel  states  that  after  tJie  tubal  niUM:lea  liave 
been  thus  galvaniwHl.  air  pnllu^>»  more  readily  through  the  catheter 
into  the  tympaniini,  and  that  Valsalva's  method  sncceeds  where 
befor*  it  failetl.  As,  however,  improvement  of  a  similar  character 
is  not  infrefjuently  obtained  by  means  of  the  catheter  alone,  this 
instrument  should  be  used  before  electricity  is  resorted  to,  or  both 
methods  of  treatment  may  be  employed.     From  the  therapfotic 
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point  uf  view  it  is  immaterial  to  which  cause  an  improvement  is 
to  be  attribnted. 

The  instnimente  wliitli  1  generally  use  are  shown  at  l''ig.  121 
mid  Kig.  122.  The  fonner  ia  moistened  in  salt  and  water  and 
then  inserted  into  the  mefttns ;  and  the  latter  'is  placwl  n<;;ain8t  the 
soft  palatt'  and  then  lifttid  upwai-da  and  outwaitln,  so  that  its 
extrt-niity  may  Ix*  near  tht^  pharyngeal  tt-rmination  of  the  ^^nsta- 
chiaii  tube.  This  method  is  less  troublesome  and  ia  less 
disagreeablf  to  the  patient  than  most  of  the  plans  mentioned, 
and  is,  mor<!over,  equally  eflicatdous.  I  havi-  by  this  means 
obtained  results  similar  to  those  mentioned  by  Webcr-Liel. 
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DKAK-MITLSM. 

ClaAsificiiticia  of  Iicuf-Mutcs— StBtistira-  Deaf  and  Dumb  in  Great  Brittin 
and  other  CuimtrieM— In&uenc-c  of  Sex— Causes  of  Congeoilal  !»«(- 
Mutism — Uereditary  Transmission  and  CunsanfruiDvoua  Marria^ee— 
Pathological  Appearances— Aciiiired  Deaf-MutiBm— Agf  vi  Ihe 
Sufferent — Additional  S^iiiptonis  and  Consequences— Wagnosto- 
Prognosis  and  Treatment — Iinporlancp  of  KarljF  Instruction. 


CluLDiiKN  leani  to  speak  by  hearing  words  prouounccd  by  (itlii 
and  euduavouriiit^  to  ifpi-uduce  the  eouuds.  A  child  destitnt«  uf 
the  sense  of  heonug  remains  dumb,  and  those  children  who  lose 
their  hearing-power  durint;;  infaury  or  before  thej'  have  thoroughly 
leanit  to  siwak.  lose  the  faculty  they  may  have  acquired.  There 
Are,  therefore,  three  claaeee  of  deal"-raut*a  : — 

1.  Those  who  are  congeuitally  deaf. 

2.  Those  who  have  became  deaf  after  birth  and  before  ic- 
quiring  speech. 

3.  lliose  who   have  l>econie  deaf   after  linviiig  ac(|uired  the 
faculty  of  speeeh  to  a  greater  or  less  exti-*nt. 

BtatistiCB  carefully  collected  by  Dr.  A.  Hartniann,*  of  Berlin, 
show  that,  taking  countries  with  an  aggivgate  populatioui 
210,000,000,  there  ib  an  average  proportion  of  7"77  deaf-tu 
in  every  10,000  individuals.  'Hie  pi-oportion  is  lowest  in  thti 
Xetherlandi*.  being  3*35  ;  and  highest  in  Switzerland,  viz., 
in  every  lO.tfOO  inhabitants.  In  Great  Britain  iht?  proportio 
5*o7.t  The  titatitilicii  prove  that  deaf-mutism  is  far  more  common 
In  mountainouB  districts  than  in  level  countries,  and  that  in 
£urope  it  is  remarkably  frequent  in  the  Alps  and  l^yrenei- 

*  Taubtfummkeit  unJ  TauhMtwnmr-nhiidiH^,  Stuttgart.  ISSO. 

t  litport  of  the  He^nl  I'ammittiou  hh  file  Dtiud,  Dtaf,  and  IhimJt, 
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VTith  regard  (o  the  deaf  and  damb  in  the  United  Kingdom, 
the  coiisus  tables  show  that  their  proportions  to  the  genera) 
population  have  dwrcastnl  during  thf  last  two  dtH*ade«  (I  in 
ei-ery  1,484  iu  1861,  and  1  iu  every  1.791  in  1881).  The 
Commissioners,  however,  point  out  that  the  census  in  England 
and  Wales  ia  verjf  incomplete ;  it  is  difficult  to  obtain  an 
accurate  return  of  the  deaf  in  their  early  years,  as  the  parents 
aw  natm-ally  unwilling  to  return  a  child  as  deaf  and  dumb  til! 
he  is  at  the  least  five  years  old  ;  the  deatneRS,  therefore,  of  children 
under  that  age  cannot  be  accurately  kno%m,  and  ia  probably 
understated.  The  statistical  inqiiii-ies  in  livland  arc  more 
complete  and  accurate.  In  the  United  .States  the  proportion  of 
deat-mutes  is  conflideiv<i  to  l)e   1   in  1,800. 

Influence  of  Sex. — In  all  countries  from  which  trustworthy 
statistic)-  <-t\u  Ih*  ot)tained.  deaf-mulism  is  found  tfl  he  more 
lret|uent  aincng  ntaies  than  among  females,  and  this  prepondcraiicf 
of  the  male  sex  obtains  in  both  congenital  and  acquired  deaf- 
mutism.  Dr.  Tlartmann  states  that  iu  Prussia  in  1871  the 
proportion  of  males  to  females  was  100  to  103-4:  but  the  pro- 
portion c»f  de4if-mutes  was  85  females  to  100  males.  With  regard 
to  the  frequency  of  congenital  as  compared  with  acquired  deaf- 
mutisru,  it  would  appear  that  the  latter  class  is  somewhat  morp 
numeruns  tliau  the  fonner. 

The  Main  Causes  of  Congenital  Deaf-Hntism  are  hereditary 
transTJiicsioTi  and  CDnAangiiinenu;*  nt.irriagi'ri.  Oi' J,2d2  rt.ingenital 
deaf-mutes.  reuonkNl  by  Mr.  Graham  Bell,  more  thun  one-half,  or 
54'5  per  cent.,  had  other  members  of  their  families  deaf  and 
^mb.  Direct  tranRmissfon  nf  defif-rautism  is  not  verv*  frequently 
observed.  Among  fifty-one  deal'  and  dumb  children  in  the 
Asylum,  Old  Kent  lload,  examined  by  JDr.  Francis  Warner,  who 
has  kindly  plac'fd  Wia  reptnt  at  my  disposal,  (birti'-twn  were  con- 
geuitally  deaf.  Of  the  remaining  uineteeu.  llie  deafnesu  in  five 
was  dne  to  ^'  fits  or  brain-dit^ease  ; "  for  the  rest,  the  causes 
assigned  were  :  measles,  whtH>ping-congh,  «'arlet  fever,  sunstroke, 
falls,  and  dentition.  In  three  cases,  the  childrt^n  were  the  off- 
spring of  first  (Mmsins;  and  in  five,  the  deafness  (with  the  con- 
sequent mutism)  wa.s  acquired  between  the  ages  of  three  and  six 
years.  In  Dr.  Uartmann'a  statistics  there  are  276  conplea,  of 
whom  one — either  the  husband  or  the  wife — was  a  deaf-mute. 
These  had  419  cliildreu  with  perfect  senses,  and  only  eleven  deaf 
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ami  dumb  children.  Mr.  Bell  atati-a  that  with  oue  parent  who  it 
a  congenitnlly  rleal'-raut^,  one-tenth  of  the  childiien  are  d«af;iod 
with  l)oth  partmts,  congf^iiitatly  deaf-miites,  ahout  onMhird  iPf 
bom  ileaf. 

Consanguineous  marriages  play  on  important  pail  in  reapwl 
to  deaf-mntism  ;  bnt  the  statistics  are  not  kepi  with  snOii-ieiiT 
accuracy   to   admit    of    more    than    general    eouclusious.     IV 
frequency   of  the   defect   in  Alpine   districts  ia   tracoahle,  in  i 
measure,  to  the  marrii^^  of  i-elations,  and  according  to  gwd 
aiitliorities  in  New  York  and  elsewhen*.  one  out  of  ev«?ry  len 
rongenitally    deaf-uiutea   is    the    offspring     of    conBanguinwo* 
parents.      There    is    abundant    proof    that    a  marriage  of  tiii? 
chnraoter  occurring  in  a  family  iu  which  there  is  already  Aai- 
ne-BB,  renults  in  a  marked  tendency  to  the  defect  in  the  ofi»pnug; 
the  family  pecnljarities,  whatever  they  may  be.  are  thus  reinforceA 
Dr.  Hurtniaiin  recoi-ds  a  verj'  remarkable  example  of  the  influence 
of  consanguineous  marriages.      "A  deaf-mnt^   child    had  other 
five   deaf-mute   brothere   and  sisters;  and,  although   no  case  rf 
deaf-mutism  had  occurred  in  former  gem'rations  of  the  family,  il 
was  found  that  the  parents,  as  well  as  the  ^aiid-pareuls  oud 
great^grand-parents.  had  Ijeen  cousins.     Thus  the  peruJcious  efftd 
of  conwuiguiiiilv  did  not  show  itself  until  aflerthe  third  niarnagC' 

Pathological  Appearances.— V'aHous  pathological  rhanges  hate 
been  found  in  cast's  of  congenital  deafness,  the  most  prunuucat 
being  evidences  of  intra-nterine  meningitis  and  of  iuflaintoatoiy 
processes  in  the  middle  ear  and  labyrinth ;  arrested  development 
of  parts  of  tilt)  ear  and  of  the  auditor)'  nen*e  and  centres  j  bilateral 
atresia  of  the  external  meatus  and  tympoinmi,  and  rachitic 
procesHes  in  tlie  labyrinth.  Syphilis  and  scroftda  would  fi]>pear  to 
account  for  a  «nmll  proportion  of  cases  of  congenital  dentuese.  In 
two  cases  described  by  Moos,*  there  was  a  remarkable  flattening 
of  the  occipilul  region  and  considerable  atrophy  *»f  the  f>o»t<frior 
cerebral  lobes.  In  one  of  these,  a  boy  aged  foui\  there-  was  also 
distinct  paresis  of  the  right  ami  antl  leg.  and  marked  cungeoital 
talipes  on  both  sides. 

Tho  petrous  bones  from  six  deaf-mutes  liave  been  examined 
by  Drs.  Moos  and  fiteinbrUgge.t  In  two  cases  no  ner\-e«  w«re 
discoverable  in  the  lamina  spiralis  ossea  in  the  first  turns  of  tlie 

"  Atvhirvt  <^  Ot-ologn,  Tol.  li.  p.  3t>7. 
•»  JWd..  Tol.  xi,  pp.  236,  299;  vol.  xll.  p.  3(H;  toI.  lifl.  p.  247;  »oL  xr.  p.  123. 
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■  '■chlea;  the-  ganglion  cflU  wilhiii  Rt)eenthars  canals  were  etunted 
ijr  atrophitnl ;  the  urjifans  of  Corti  wi-re  imperfectly  developed  and 
in  a  jitale  of  fatty  degent?ratioii  ;  the  4liu,'tus  coclilearis  and  ticala 
vestibuli  were  filled  ujj  with  cai-eous  masses.  In  one  case,  tlie 
lahyrinth  was  altogether  alwent  on  Ixith  sides,  and  the  auditory 
Den'fs  were  for  the  mtttit  part  atnipliieil.  In  anotlier  case,  there 
unBre  connective-tissue  adhesions  in  the  Bcala  t^'nipani,  defects  in 
Corti's  organ,  and  of  the  nerves  and  ganglion  cells  in  the  first  and 
second  turub  of  the  cochlea.  Thu  osseous  parts  of  the  ear  pn^ 
seated  various  clianges.  some  of  a  hyperplastic,  otliers  of  a 
destructive  fharncter. 

Acquired  Deaf-Mntism  in  caused  by  various  changes  in  the 
organ  ol'  liearing.  xvhich  iu  their  turn  result  from  aSWnions  of  the 
central  uen-ous  system,  of  the  labyrinth,  and  the  st.und-conduct- 
iug  apparatiij*.  Cerebro-t*pinal  meningitis,  inllaunnalion  of  the 
labyrinth,  i^carlatiwa.  dipluheria,  typhoid  fevi-r.  measles,  acutti 
hydi-ocephalus,  syphilis,  and  mumps,  are  the  diseases  to  which  the 
majority  of  cases  belonging  to  this  doss  are  traceable.  The. 
lesions  foumi  in  the  ear  an- :  tlie  remains  of  suppurative  inflam- 
mation in  the  tympainim ;  exfoliation  of  the  ossicles;  carles  and 
necrosis  of  the  labj-rinth  ;  bands  of  connective  tissue  preventing 
movement.s  of  the  ossicular  chain;  adheiiions  of  the  ossicles  to 
the  walls  of  the  cavity ;  destructive  changes  and  oispeous  forraa- 
tious  in  the  labjTinth  ;  inHanimatoiy  dejxisits  in  the  nn'uinges 
involving  the  auditory  nenes  on  Ixith  nidci*.  and  in  the  floor  of 
the  fourth  ventricle. 

The  Age  of  the  patients  at  the  time  of  becoming  deaf  is  a 
point  of  mueli  importance.  Wilde's  statistics  of  u03  cases  show 
that  I2U  became  deaf  in  the  fii*st  two  years  ;  109  in  the  thir^l  and 
fourth ;  76  in  the  fourth ;  38  in  tlie  iifth  ;  3G,  32,  and  21  in  the 
sixth,  seventh,  and  eightli  years  ivspectivirly;  II  and  15  in  the 
ninth  and  tenth;  33  Wtwefn  the  tenth  and  tifteeuth.  and  12  after 
tbe  latt«r  year. 

iu  these  cases  of  congenital  and  acquired  deaf-inutisni,  tlie 
dumbness  is,  of  C4^>ur«e,  the  result  of  the  defective  hearing.  The 
influence  of  hearing  upon  speech  is  shown  by  the  alteralimis  in 
the  voice  among  deaf  persons  in  general:  it  becomes  lini-Hli,  loud, 
and  inflexible.  These  features  are  especially  marked  iti  deaf- 
mutes.  When  tlie  deafness  has  l>een  ac<inired  in  rarly  childhood 
tUere  is  no  longer  any  great  inducement  to  speak,  and  with  loss 
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of  practice  the  power  disappears ;  the  roioe  bcjoonies  harshi*r 
and  Iee9  iTit«'Uigiblp.  and  in  the  absence  of  proper  r«rn  »m) 
attention,  diinilmpsa  ia  aupeniddecl  to  the  loss  of  bearing.  Tbr 
want  of  ext-rcise  of  the  luii^  and  thi-cnt  is  foand  to  rnsulr  iii 
imperfect  development  of  the  thoracir  nmsoles  and  ftatli^tiing  of 
the  chest.  Hence  the  deaf  and  diimh  are  pre<li6posef1  to  lung- 
dtseast*  mid  to  chilblains.  In  other  rt^pccts,  however,  llit- 
suflerere  are  well  developed,  and  many  of  them  exhibit  a  \n^ 
degree  uf  mental  power.  As  a  ^neral  rule  iJiey  are  caprieiotu. 
obstinate,  ill-disposed  towards  other  children,  and  ehv,  tJinnjrli 
incpiigitive ;  caparity  for  imitat)r>n  h  often  a  marked  feature. 

Diagnosis.  —  In  early  life  it  may  ]ie  diRicxiit  to  ascertain 
whether  and  to  what  extent  the  child  is  deaf.  Abwihite  dftafheie 
is  less  freqnent  than  loss  of  pen-eption  of  speech.  In  order  fo 
test  the  condition  of  the  hearin^j,  the  child's  attention  should  1* 
excited,  by  toyi*  or  otlmr  meaiw,  while  sounds  of  various  inten*iti'-< 
are  produced  (by  clapping  the  hands,  ringing  a  bell,  or  whifitliii|:) 
Itehind  hJa  back.  Perception  will  >)*»  demoiiciti-ated  by  the  rhiltl's 
tnrninij;  his  h*  «d  towards  the  source  of  the  sound.  It  must  b** 
remembered  that  hmd  noises  ore  always  accompanied  b\-  more  or 
less  vibration  of  the  walls  ami  floor  of  the  room,  which  cnn  hr  felt 
by  a  person  wh'-tse  attention  is  thus  atti*act*?d.  although  totally 
deaf.  Tlje  perception  of  sound  through  the  bones  of  the  head  is 
t^'sted  in  the  nrdinaiy  way  by  placing  tuuing-forku  of  vnrj-ing 
pitch  on  the  vertex  or  mastoid  process.  A  child  more  tbaa 
twelve  months  old  will  smile  if  he  hears  the  sound.  Low  notw 
aiv  usually  heard  better  than  high  onej*.  Tf  sound  Iw  perceived 
a  further  examination  will  detonninc  whether  8i>eeclt  of  any  kind 
i?  hearrl.  Some  deaf-mutt^  hear  to  such  an  extent  that  they  are 
able  to  repeat  vovvel-suuiuLi,  especially  u,  o,  and  u^  uttered  close  to 
the  ear.  Others  are  able  to  repeat  consonants  and  even  a  few 
words.  Dr.  Hartmanu's  statistics  ahow  that  t50"2  per  cent,  of  the 
total  nundxT  at'  deat-mutc!*  ai-e  entirely  devoid  of  the  ^ui*e  of 
hearing.  A  fourth  part  are  able  to  perceive  sounds:  11-3  hear 
vowels  and  -t'^i  hear  words.  "  The  chief  point  of  distinction  with 
regard  to  the  hearing-power  of  tho.se  Iwm  deaf  and  tho*te  who  have 
actiuired  dL'at'nciJS.  is  tliat  of  the  latter  the  number 
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I  ness  nut  Iwing  absolute  aud  due  tu  chaiigts  in  tht"  middle  ear, 
I  jBorae  improrenwfiit  lias  been  observed  to  take  placv  in  tlie  couree 
of  time.  Dr.  Hartniniin  mentions  the,  caae  ttt'  a  girl,  toliilly  deal* 
Bince  birth,  ui  whum  hearing  was  established  sjxtiitaneouely  to 
such  an  extent  that  &he  was  able  to  repear  woril.s  cpoken  close  to 
the  ear.  Politj:er  B.Uiy  records  a  few  similar  caiies.  Practically, 
however,  any  child  unable  to  hear  ordinarv  voice  at  a  distance  of 
two  or  thrt-e  feet  fi-oni  the  ear  ib  unable  to  acquire  language  by 
the  ordinaty  method.  In  acquired  deaf-niutiem,  resulting  from 
destructive  processes  in  the  nitddte  ear.  or  from  disease  of  the 
brain  or  ita  membranes,  no  improvement  can  be  ex]x*eted.  Atten- 
tion should,  however,  be  paid  tu  the  condition  of  the  ears,  and 
suitable  treatnieiil  should  be  adopted  for  any  purulent  diachorgo. 
or  chronic  intlammatory  processes.  When  the  case  is  one  of  a 
cliild  who  has  leanit  in  some  measure  to  speak,  eveiy  eifort  should 
be  made  to  prevent  loss  of  the  facultj'  already  possessed.  To  this 
end  the  child  should  Ije  encouraged  to  speak,  and  made  to  read 
alond  regularly  and  distinctly.  Too  much  stress  cannot  be  laid 
ou  the  importance  of  proper  treatment  of  aura)  disease  in  early 
life.  In  not  a  few  eases  of  deaf-mutism,  the  deafiieas  and  its  result 
are  due  to  neglect. 

At  the  present  day  there  are  three  systems  whereby  deaf- 
mutes  are  educated;  these  ni"e  (1)  the  sign  and  manual,  (2)  the 
pure  oral,  and  (3)  these  two  combined.  The  objetrt  of  each  is  to 
enable  the  sufferers  to  ccmverstt  with  their  fellow  ereaturea,  to 
acquire  knowledgf,  and  to  earn  their  ovn\  livelihood. 

The  differences  between  the  three  systeuis  are  thus  tersely 
stated  in  the  Commissiotiers'  Keport : — The  sign  aud  maniuil 
a^'^tem  specially  trains  the  deaf  to  commnnicate  and  associate 
with  their  fellow  deaf. 

The  pure  oral  system  specially  trains  the  deaf  to  communicate 
and  associate  with  the  hearing  and  speaking  world. 

The  combined  system,  a.^  its  name  implies,  endeavours  to 
combine  the  two  former,  the  result  being  tJmt  with  few  excep- 
tions signs  and  the  manual  alphabet  prevail,  and  cause  the  pupils 
to  relimjnii'h  the  use  of  speech,  and  to  seek  the  society  of  deaf 
and  dumb  people. 

The  arguments  which  the  advocatee  of  the  different  systems 
advance  to  establish  their  cast;  may  be  summed  up  in  a  few  words. 
•Statting  with  the  assumption  tlmt  a  written  language  is  common 
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to  all,  the  advocates  of  the  iii-st  system  claim  tJiat  tJie  eign- 
langTutge  ia  the  natural  way  in  whicli  the  deaf  and  dnnib  express 
themsolvce.  niose  who  maintain  tho  superiority  uf  the  oral 
aytitetii  allege  that  their  aim  is  to  make  the  deaf  and  dnnih 
conversant  with  ordinary  language  and  able  to  ejcpress  thomselvee 
by  speech.  The  advocates  of  the  third  plan  assert  that  it  is  best 
to  give  the  deaf  and  dnmb  the  advantages  of  both  eysteins.* 

It  would  seem  tliat  the  sign  and  manual  system  has  nearlj 
died  oat  in  the  United  Kingdom.  The  Commissioners  recom- 
mend that  every  chihl  who  ia  deaf  should  have  full  opportunity 
of  being  educated  on  the  pure  oml  system.  The  iirst  slap  in 
this  sjBtem  is  to  teach  the  deaf-mute  to  learn  what  another 
person  is  saying  to  him  by  notJL-ing  the  movement  of  the  lipit. 
This  ueceaaitates  verj'  careful  articulation  by  the  teacher,  mid 
veiy  cloee  ob8er\-ation  by  the  deaf-mute,  the  perfection  and  epeed 
with  which  it  is  learnt  varj'ing  with  the  skill  and  intotligeuoe 
of  the  teacher  and  pupil.  The  next  step,  to  tejich  the  dumb  to 
articulate,  involves  more  difficulty.  The  teadier  writes  a  letter  on 
a  board,  and  then  pronounces  it.  The  pupil  imitates  the  motion 
of  the  lips,  and  emits  a  sound  which  by  practice  comes  to 
resemble  that  uttei-ed  by  the  teacher.  Various  combinations  of 
letters  are  next  taken,  and  the  some  process  is  adopted  nntil 
words  are  learnt.  When  the  pronnnciation  cannot  be  leamt 
from  the  movemenla  of  the  lips,  the  teadxer  places  the  pupil's 
hand  on  his  larynx  while  he  utters  the  sound.  These  lessons 
require  constant  practice,  under  trained  teachers,  for  eix  or  right 
years,  in  which  period  a  large  proportio'n  of  (he  chililren  become 
enabled  to  make  themselves  well  uuderstuod  by  this  system  of 
sjwecli  and  tn  carry  on  long  fonversations.  The  reRult,  in  the 
main,  ilepends  on  their  intellectual  capacity,  upon  the  amount  uf 
hearing-power  which  may  yet  remain,  and  the  manner  and  dunu 
lion  of  the  training.  Dr.  Hartmann  states  that  about  one-third 
can  be  trained  with  such  succciis  that  they  con  couverttti  witli 
everj'body.  In  a  similar  proportion,  the  speech  is  fioniewhat 
leu  distinct,  so  that  it  is  not  clearly  understood  by  those  unao 
customed  to  it.  Tn  the  remaining  thiixl,  the  utterances  are  almoeb 
unintelligible. 

Children  should  come  ujidep  instruction  as  early  as  possible, 
before  the  \*ocal  organs  have  Iiist  jwwer  from  disuse,  and  while 
*  Jtajwrtt^tka  Itvyal  CvmMisMH,  p.  62. 
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still  supple  enough  to  produce  sounds  free  from  that  harshness 
which  usually  characterises  their  later  development.  Even  if 
the  results  of  the  oral  system  prove  very  imperfect  in  any  given 
case,  yet  a  little  power  of.  speech  enables  the  pupil  to  com- 
municate with  the  rest  of  the  world  on  terms  more  nearly 
equal  than  those  afforded  by  the  language  of  signs  or  the  finger 
alphabet. 


CHAPTER  XLVIII. 


AJITIFICIAL  AW&  TO  lIEAIlINa 


Eaf-Trurapcls  and  Tubes— Maloney's  Otophone— Polilzt'ru  Instruments— 
Rhodes'  Audiphone — I'aladino'H  "Fonifero* — Heairabiltty  of  Katiy 
Vse  of  Jvar-Tnimpet. 

In  many  cases  of  impaired  heai-ing  conversation  is  fncilitAt^  by 
the  HBe  of  ear-^nimpet«  and  tnbes,  which  collect  \-ibrations  ami 
convey  them  tu  the  amlltory  canal.  Instruments  of  Ihis  kind 
are  Ibund  to  be  most  serviceable  when  the  deufnesa  ie  due  to  the 
results  of  chronic  catarrhal  proceasee  iii  the  middle  ear,  tlie 
membrana  r^-nipani  and  r>Raicleg  i-emaininjj  in  position.  When 
the  deafness  is  tlue  to  disease  of  the  labyrintb,  little  if  any 
benefit  can  be  expeiieneed  from  the  use  of  such  applianceii. 

An  ordinary  enr-tnimpet  consists  of  a  conical  tnbe  with  a 
wide  month  for  the  admiH^ion  ()f  vibrations;  the  other  extremity 
is  much  nnnf>we<l  and  h  Titted  with  an  ear-piece,  often  plaeed  at 
a  right  atijjle  with  the  rest  of  the  rube.  The  tmnipet  is  niAile 
of  metal,  %"idcanite,  or  bom :  the  large  exlremity  is  often  cut  off 
obiiquely  ho  a«  to  inereatk*  (he  size  of  (lie  opening.  By  the  aid 
of  tiuch  an  instrument  many  deaf  persona  are  enabled  to  hear  Iho 
voice  of  a  speaker  at  some  distance.  For  con%*er8ation,.when  the 
»()>eaker8  are  near,  a  flexible  tube  is  the  most  convenient  o}>- 
pliance.  This  has  a  funnel-shape<l  mouth-piece  stone  extremity, 
and  an  olive-«hnped  ear-piece  at  the  other.  TI»e  month-piece  is 
made  of  vulcanite  or  horn,  and  is  from  two  to  three  inches  in 
diameter;  the  tube  is  about  three  feet  in  len^^h.  When  nse<i 
t}ie  patient  places  the  ear-piece  in  his  meatus,  and  the  speaker, 
holding  the  mouth-piece  near  his  lips,  pronounces  the  wurds 
clearly,  but   not   with   excessive   loudness.     Some   persons   hear 
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best  when  the  voice  of  the  sjjfaktT  is  sciarly  inurf  thaa  a 
whiBper.  When  tinnitus  is  present  grvat  cait-  is  neee&sary,  aa 
it.  19  8onietinip«  nuicli  aggravated  by  the  use  of  tlie  }iearinjr-t«l)e. 
When  the  external  nientns  is  very  irrituble  and  will  nut  mlniit 
of  the  introduction  of  the  eai'-piece.  the  latter  rIiouIJ  be  shaped 
like  a  eheW  or  small  cup,  so  as  to  cover  the  anricle. 

An  instrument,  termed  au  "  otoplione,"  lias  lieeti  invented  by 
Mr.  Maloney,  uf  ^Va^lhin*^ton.  and  is  declared  by  l>r.  C  11. 
Bunjett*  to  be  the  most  ueeful  ear-trumpet  prewnted  to  his 
notice.  It  succeeds  where  other  foniig  fail.  It  does  not  fit  into 
the  nieatna;  the  aural  end  is  supplied  with  a  disk,  which  is  held 
to  the  ear,  this  an-angenient  preventing  irritation  of  Uie  canal. 
Besides  the  trumpet,  Mr.  Moloney  has  devised  a  disk,  which  "is 
fastened  to  tha  auricle  by  a  locking  device,  kept  in  place  by  the 
tragus,  antitraf^ns.  and  concha.*'  This  instrument  appears  to  act 
by  enlartpng  tlie  gpat^e  between  the  helix  and  tragus. 

A  aiuall  instrument  for  insertion  into  the  meatus  has  beeu 
constmcted  by  Politzer.f  who  claimit  that  it  improves  tJie  hearing' 
in  a  considei-able  number  uf  deaf  persons.  Its  principle  is  based 
upon  the  fact  that  a  sound  actiug  upon  the  car  is  heai'd  more 
loudly  when  the  surface  of  the  tragus  is  enlarged  backwanls  by 
the  application  of  a  small  firm  plate.  When  tlie  instrument  is  in 
posltiun.  an  increased  number  of  vibrations  ore  conducted  to  the 
auditorj-  meatus. 

The  instrument  is  shaped  like  a  hnnting-hom  ;  its  narrower 
inner  extremity  is  inserted  into  the  iiuilitory  meatus,  the  outer 
larger  part  lies  on  the  auricle,  with  the  opening  directed  back- 
wards towards  the  concha.  Three  sizes  are  suQiuient  fur  all  cases, 
and  vulcanite,  coloured  red,  is  the  best  material,  llie  inner 
portion  of  the  tube  is  removed  to  the  extent  of  about  one-thij-d 
of  the  circumference.  The  inslrunient  Is  passed  into  the  meatus 
with  the  wider  opening  pointing  upwards;  and  then  tiUTied  80 
that  the  same  opening  looks  backwards  towards  the  c^oncha. 
According  to  Politaer's  experiments,  when  this  instruuu-ut  is  worn, 
the  hearing-distance  is,  on  an  average,  doubled;  though  in  about 
une-tbiii*th  of  the  cases  no  change  result*,  and  in  some  the 
hearing-distance  is  lessened. 

Another  instrument,  devised  by  the  same  authority,  has  for  its 

■  Archiivnf  Otolfijl!/.  vol,  x\i.  p.  177. 
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objeot  the  om  muni  cation  of  the  vibrntJouu  of  the  a 
lage  to  the  iii»?nilirnna  t;\Twpani  by  m*;an9  of  ati  el 
This  consiats  of  a  piece  of  rubben-tubing,  4  — 
int'hos)  loiig  and  2min.  (about  -^  iuch)  thick,  mtb 
f*tMl  cut  obliquely,  and  resting  ag"ainst  the  membran 
The  outer  eurl  is  cur\'erl,  no  an  to  fit  into  the  concha 
is  iucroased  by  passing  it  through  a  little  round  disk  of 
which  lies  in  the  hollow. 
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An  instrument  termed  the  "  audiphone."  inven 
Rhodes,  of  Chicago,  in  desipied  txi  conduct  sounds  tJ 
hones  of  the  head,  and  tliereby  irapi*ove  the  hearing.  J 
of  a  flexible  plate  of  vulcanite  or  well-lacqaered  pafl 
to  12  inches  long  and  rather  less  in  breiulth.  mid 
resembling  a  fan  in  shape.  There  is  a  handle  at  the  Inv 
while  the  opposite  edge  has  a  small  metal  plate  which 
to  tile  teeth  or  /.ygoma.  In  one  nirwliiiention.  tht^  au 
constructed  of  several  pieces,  jointed  together,  and  made 
the  necessary  curve  by  means  of  a  silken  cord.  The  ini 
applied  to  the  upper  incisor  teeth,  with  its  oonvexil 
forwards ;  sound-wavwi  impinging  upon  it  are  condut 
bones  of  the  head  and  the  labyrinth.  The  audiphon 
Iield.  and  is  le.'^s  conspicuous  than  an  ear-trurapet :  iti 
\ve3  useful  tiian  the  latter  in  the  majority  of  cases. 

Pftladino'g  instrument,  the  *'  fonifero,"  is  design 
fumndif  directly  from  the  lanTi-^c  of  the  speaker  to 
i'xt4*rnat  meatus  of  the  hearer.     It  consists  of  a  6trai( 
to  25  inches  in  length,  having  at  one  end  a  thin  se 
nietnllir  baiul  and  at  the  other  a  small  met-al  plate, 
applied  l^i  the  skin  over  the  lan"nx. 

In  some  eases  the  best  conversation  tube  U  fi 
liingle  piece  of  india-rnbbt^r  tnhing  with  a  hollov 
vidcjinile  at  one  end  to  fit  into  the  meatas,  and  a  .smalL 
pJM*  of  vnlcanite  at  the  other  end  to  collect  the  eo^ 
nieaturi  ik  irritable,  a  disk  about  one  and  a-half  inches  i 
and  iM^rforat-vl  in  its  centre,  mny  b«  fixed  on  the  uu 
tube  in  the  place  of  the  vulcanite  plug. 

U'itli  ret,mrd  to  all  the&o  instruments,  it  would  sw 
h«Miring-tnunpeU  are  more  generally  u^^ful  than  any 
lri\TWU-i'.  'Hiey  must  always  bt*  teste<l  by  the  iiat 
hiijxwaib\c  l*J  predict  the  degree   of 
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from  any  one  of  them.  An  instrument  should  be  selected  which 
improves  the  hearing  as  much  as  possible,  without  irritating  the 
meatus  or  causing  any  unpleasant  sensations.  Patients  are 
generally  loth  to  have  recourse  to  these  artificial  aids  until  the 
deafness  has  become  very  serious.  They  should,  however,  be 
advised  not  to  wait  nntil  this  stage  has  been  reached,  but  to  use 
a  hearing-tube  or  trumpet  as  soon  as  ordinary  conversation  is 
not  heard  so  as  to  be  clearly  understood. 
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CHAPTER  XLIX. 

LIFK-ASSURAJJCE  AND  DISEASES  OF  THE  EAR- 
SIMULATED  DEAFNESS. 

Diseases  of  the  Ear  Tending  to  Imperil  or  Shorten  Life— Diseasea  of  the 
Ear  which  may  be  Regarded  as  Unimportant  with  Reference  to 
Life-Assurance — Decision  in  Cases  of  Suppurative  Inflammation- 
Simulated  Deafness — Means  of  Testing — Military  Regulations  in 
Austria  and  Prussia  with  Regard  to  Recruits  Suffering  from  Annl 
Diseases. 

Chronic  suppuration  of  the  middle  par  is  a  possible  soBrce  of 
danger  to  life ;  and  though  in  the  large  majority  of  cases  it  is 
free  from  fatal  consequences,  yet  it  seldom  exists  for  any  length 
of  time  without  impairing  the  health  of  the  individual.     It  has 
been  shown  in  previous  chapters  that  cerebral  abscess,  pyiemia, 
caries  and  necrosis  of  the  temporal  bone,  suppuration  within  the 
mastoid  cells,  and   facial   paralysis   are   some   of   the  results  of 
chronic   suppuration   in   the   tympanum ;    and  on    this   account 
pereons  suffering  from  this  ailment  require  to  be  very  minutely 
examined   when  they  present  themselves  for  life-assurance.     In 
all  serious  diseases  of  the  ear,  and  particularly  in  that  one  just 
mentioned,  the  question  for  the  medical  examiner  to  determine  is 
whether  the  life  ehould  be  accepted  or  not,  and  if  accepted,  what 
addition  should  be  made  to  the  premiums. 

It  is  not  too  much  to  say  that  cases  of  chronic  suppurative 
inflammation  of  the  tympanum  should  be  unhesitatingly  rejected 
if  there  be  a  large  perforation  in  the  membrane,  with  granulations 
or  polypi  in  the  cavity.  The  decision  becomes,  if  possible,  more 
easy,  if  there  be  at  the   same  time  evidences  of  caries  of  the 
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)U9  walls,  fistulous  openings  in  the  mnetoirt  proeese,  or  signs 
facial  paralysis.  The  prpseticp  of  pxostoseR  in  the  mentiis 
18  l<)  l>e  i'cjiisidered  ns  a  decidedly  unfavourable  addition  lo 
chronic  tympanic  snppnration.  As  a  matter  of  course  any 
ulceration,  presiimalily  of  a  malignant  trharact+r.  affWrting  the 
aiu-icle  or  meatus,  will  flisqnalify  the  applicant,  and  the  sanio 
decision  will  l>e  required  when  there  is  any  history  of  attacks 
of  giddinpfs  and  diBonlers  of  co-ordination  in  connection  with 
some  aural  diitease. 

Certain  other  conditions  of  the  ear,  inaamuch  as  they  do  not 
affect  the  general  health  and  are  not  prone  to  be  attended  by 
dangerous  complications,  are  of  no  special  importance  as  regai'ds 
life-assurance.  This  category  includes  the  various  cutaneous 
afiections  of  the  auricle  and  meatus — e.g.,  ec^%n\a  and  furuncles, 
and  also  ex<.istoses  in  the  canal,  when  unaccompanied  by  suppura- 
tive inflammation  beyond.  Chronic  adhesive  procpiiBeR  in  the 
middle  car  have  no  bearing  upon  the  question  of  life-assurance, 
aud  persons  with  cicatrices  in  the  tynipanic  membrane,  whether 
adherent  or  not  to  the  inner  wall,  may  so  far  be  regarded  as 
"  good  lives." 

When  a  drj-  pei-foration  remains,  but  no  dischaige  is  visible, 
Bome  consideration  will  be  retpiireil  before  deciding  n»  to  the 
eligibility  of  the  applicant.  The  danger  lies  in  a  recurrence 
of  the  tympanic  affection,  and  the  riak  will  be  considerably 
heightened  if  there  be  evidences*  of  jiharj'ngeal  catarrh,  L'lider 
such  circuniHtances  some  addition  should  be  made  to  the  pre- 
mium, the  amount  depending  upon  the  general  liealTh  and 
circumstances  of  the  patient,  the  condition  of  the  tympanum, 
BO  far  as  can  be  ascertained,  and  the  state  of  the  thmat  and 
chest. 

In  the  case  of  recent  suppurative  inflammation  ^vitliin  the 
tympanum,  the  decision  may  be  postponed  so  as  to  allow  time 
for  suitable  treatment  to  be  wlopted.  If  at^er  the  lapse  of  two 
or  three  months  the  inflammation  subside,  the  discharge  cease 
and  the  perforation  become  dry.  the  life  may  be  acivpted,  subject 
to  the  conditions  stated  above.  .Should,  however,  the  diwhaiye 
continue  nud  granulations  form,  it  will  be  advisable  in  the 
interest*  of  the  office  to  decline  to 'accept  the  proposal.  All 
cases  with  discharge  from  the  ear,  or  any  higton.-  thereof,  should 
be  vciy  carefully  examined.     The  duration  of  life  in  such  persons 
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is  Ix-Um-  the  average.  Some,  indeed,  die  at  a  comparatively  eArty 
age  either  i'nnn  the  diivet  consequences  of  the  local  affection,  or 
from  some  wasting  disease.  It  mn^t  be  hnrne  m  mind  that  many 
years  may  elapse  betwpen  the  fu-at  ap[>earaiice  of  a  discharge  from 
ihe  rar  and  lis  fatal  consequences  in  the  brain. 


SIMULATKI)    DE/Vi-'NEaij. 


Dubiess  of  heai'inc;  and  complete  deafneaa  are  not  infreqiicnt^ 
simulated  in  countries  in  which  the  inliabitAnts  ai-e  liable  to  com- 
pulaor}'  militarj'  spr\'ice.  The  defect  is  sometimes  pretended  to 
exist  under  other  circumstances,  e.^.,  when  damages  are  clfuroed 
from  a  railway  company  for  injnries  alie«ted  to  have  been  diistained 
in  a  collision,  etc. 

In  all  cases  of  suspected  simulation  of  deafness,  the  histoir 
and  occuuiii  given  by  the  patient  should  bt*  carefully  noted  domi. 
The  ears  should  next  bo  exatnined.  and  the  condition  of  the 
meatus,  menibnuia  tympani.  and  Kustachian  tu1>e  on  lioth  sides 
accurately  determined.  Drilness  of  hearing  Is  more  frequently 
simulated  than  absolute  deafness :  and  in  some  cases  a  pre- 
existing defect  ia  exa{?f»erated,  and  alleged  to  disqualify  the 
patient  from  following  his  occupation. 

For  unilateral  deatTiesu,  supposed  to  be  sironlated.  the  fol- 
lowing tests  should  be  applied  : — 

A  plug  of  cottou-wool  is  inserted  into  the  meatus  of  the 
normal  ear  and  a  vibrating  tnning-fork  is  then  placed  on  the 
vertex.  An  impostor  will  probably  assert  that  lu;  does  not  hear 
the  sound  at  all.  whereas  perception  must  be  decidedly  increased 
in  the  oci^ludecl  ear.  He  may.  on  the  other  hand,  admit  that  he 
heara  the  sound,  though  vcTy  faintly,  on  tlie  deaf  side.  A  plug 
of  cotton-wool  should  now  be  placed  in  that  ear:  the  sound 
ought  to  l>e  strengthened,  and  the  afwei-tifiu  that  it  is  no  longer 
heard  will  be  pi-oof  of  the  imposition. 

The  watoh  and  speech  may  next  Ite  used  aa  tests,  ond  the 
following  plan  will  serve  to  detect  imposition : — The  eyes  are 
covered  with  a  bandage,  and  the  hearing  distance  for  the  sound 
ear  is  carefully  determined.  A  plug  of  cotton-wool  ie  then 
inserted  into  this  ear,  bnt  not  closely  packed.  When  tmrt«l  as 
before   by   meuns   of  the   watch   and    sp*»ech.    an   impostor  will 
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probably  asstrt,  that  he  hears  nothing,  whereas  the  insertion  of 
cotton-wool  into  the  meatus  affects  but  slightly  the  hearing- 
digtance  of  a  normal  ear  for  speech.  Worrls  uttered  with  a 
moderate  deg^ree  of  loudness  can  still  be  hearti  at  a  distance  of 
several  yards. 

This  test  may  be  modified  as  follows : — The  examiner  explains 
that  he  wishes  to  intnKluce  an  india-rubber  ping  into  the  sound 
ear ;  but  he  uses  a  piece  of  india-rubber  tubing,  which  Hts  the 
meatus  accurately,  or  a  ping  furnished  with  a  stopper,  which  is 
withdrawn  after  insertion.  Little,  if  any  rlifference  will  thns  be 
effected  in  the  hearing-power;  but  an  impostor  is  likely  to 
a8sert  that  his  hearing  is  greatly  impaired,  or  perhaps  quite 
abolished. 

The  voice  may  also  be  utilised  as  a  test  in  this  way  :  the 
distance  is  ascertained  at  which  spoken  words  can  lie  clearly 
beard.  The  person's  eyes  are  then  bandaged,  and  the  examiner 
retiree  to  a  greater  distance,  aiMl  utters  words  with  the  same 
degree  of  intensity.  He  tlien  tests  the  hearing  at  various  dis- 
taaoes,  some  within  and  others  beyond  the  normal  distance.  An 
impostor  will  get  confused,  and  will  probably  ussei-t  that  he  fails 
to  hear  words  uttered  close  to  his  em%  while  those  spoken  at  a  nineh 
greater  distance  are  admitted  to  be  audible.  Tliere  is  yet  another 
plan:  the  examiner.  lemaining  in  the  same  spot,  repeats  a  word 
several  times,  gi-aduaUy  lowering  his  voice. 

A  method  devised  by  Teuber"  is  very  etlicacions.  but  requires 
a  special  tbrra  of  apparatus.  The  wall  of  a  room  is  perforated  by 
two  metallic  tubes,  each  of  which  is  pndonged  by  a  piece  of 
india-rubber  tubing.  The  latter  terminates  in  an  eai'-piece  for 
e^ch  meatus.  Each  india-rubber  tube  has  a  lateral  branch,  which 
Is  intHTted  into  the  meatus  of  an  assistant.  'I'lie  examiner,  who 
is  out  of  sight,  speaks  lirst  into  one  and  then  into  the  other  tube  : 
the  wonls  or  sentences  are  of  course  heard  by  one  or  other 
assistant.  If  lie  makes  rapid  changes  from  one  tube  to  the  other, 
an  impostor  will  soon  get  cunl'used.  and  will  fail  to  distinguish 
words  spoken  in  one  ear  from  those  spoken  in  the  other.  When 
told  to  i-epeat  what  he  Inis  heard,  he  will  prove  that  the  ear 
which  he  declares  to  be  deaf  is  capable  of  discharging  its 
functions. 

There  is  another  and  a  more  simple  methofl.  based  on  the  sauie 
•  Btriin.  Klin.  IfwrA..  I960.  Nr.  0, 
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principle.  A  tube  is  iiuterted  into  each  t'«r :  tlu*  (>xaminer  speaks 
ilirimgh  one,  and  \m  assistant  through  the  other  at  the  same  time. 
In  n  ^^nuine  case  the  patient  will  i-epeat  only  what  has  Inn-n 
spoken  into  the  normal  ear;  an  impostor  will  become  coufusod, 
and  will  re{)eat  words  heaixl  on  the  side  on  which  he  asserts 
that  he  is  deaf. 

A  hinaural  stethnstxipp  may  be  utiliaBri  lor  dett-ctinjr  feigned 
tniilatfral  deafnetuf.  In  a  ease  in  which  it  was  tried  the  patient 
asserted  that  he  was  deaf  on  the  left  side.  A  tiphtly-fitting 
wof>den  pliip  was  inRei-ted  into  th*i  right  caontehouo  tube,  and 
both  elastic  IuIh's  wen?  placed  in  the  metal  one:*.  Testing  the 
instrument  ou  himself,  the  examiner  found  that  speech  was  nnt 
heanl  by  the  ri^fht  ear.  When  the  patient  was  thus  test^-d,  he 
repeated  without  hesitation  woi*ds  apoken  into  the  funnel-^haped 
«md  of  the  instrument,  which  served  as  the  month-piece.  Tlie 
tube  containiiifj  tlic  pluj^  was  then  withdrawn  from  the  right 
meatus,  which  was  (irndy  closed  by  pres^mrp  on  the  tra^s.  Ou 
again  speakuig  into  the  stethoscope,  which  was  still  connected 
with  the  left  ear.  the  patient  positively  asserted  that  he  heard 
nothing.  He  was  conscious  that  the  tulje  tlironifh  which  he  had 
(tts  he  supposed)  Ijefore  heani  was  uu  longer  connected  with 
the  right  car. 

For  the  detection  of  simulated  bilateral  deafness  a  Kindago 
should  be  plait-etl  over  the  eyes,  and  each  ear  t+^stwl  geparately  by 
Speech  a»id  the  aconnieter.  The  patient  s  statements  are  carefully 
not'-d  with  a  view  to  discover  contradictions.  For  the  detection  of 
simulated  total  deafness,  thn  person  must  bt-  ^een  when  asleep,  and 
the  amount  of  noise  required  to  rouse  him  should  then  be  noticMl. 
If  placed  iiTider  chloi-ofarm.  so  as  to  become  only  partially  insensible, 
an  impostor  may  answer  questions  put  tn  him,  or  show  by  some 
i-euiark  that  he  heara  the  converiMtion  that  is  going  on  aronnd 
him.  It  has  Ix^en  sugt^^sted  that  during  the  ordiuanr'  examinar- 
tion,  a  third  person  should  make  some  disparaging  or  insulting 
observations  with  reference  to  the  suspected  impostor,  while  tlie 
examiner  notices  whether  any  effect  is  produced  upon  the  feAtures 
of  the  latter.  Another  suggestion  of  a  similar  character  is  thai 
the  examiner  should  tell  the  person  that  he  may  go,  that  he  is 
Qofit  for  work,  etc.  Such  plans,  however,  would  fail  to  det««t.  a 
clever  impostor,  who  would  Iw  quite  prepared  for  any  such 
attempts  to  throw  him  off  liia  guard. 


AUSTRIAN*   AND  I'HUSSIAN   HEGULATIONS  WTtU  REGARD  TO 
THE  HE-VRING  OP  REORITITS. 

Tbe  following  regulations  are  in  force  in  Austria  and  Prussia 
witli  regard  to  the  fitness  for  service  of  recruitst  with  any  anml 
aJTectioii. 

In  Austria  the  following  conditions  do  not  constitute  unfitufss 
for  eenrirB : — 

(a)  Reduction  of  hearing-power  of  both  ears  to  a  distance  of 
8  metres  (2(5  feet).  Cleariy-nttered  whispers,  !iy  a  person  oC 
normal  hearing,  ronst  be  heani,  so  that  the  words  can  \w  ivpealtxl, 
at  a  distwice  of  2  metres  (6^  feet),  in  a  moderately  still  and  quiet 
place. 

(jb)  B^'duction  of  hearing-power  in  one  ear  to  a  distance 
of  4  metros  (13  feet),  the  Hearing  on  the  other  side  being 
nonuol. 

(c)  Partial  loss  of  one  auricle,  malformations,  and  non-malig- 
nant growths  of  the  external  ear,  with  hearing-power  as  Inid 
down  under  a  and  f>. 

(d)  Congenital  or  acxjuired  stenoses*  of  the  external  meatus. 
the  morbid  process  which  was  the  cause  thereof  having  come  to 
ft  standstill,  and  the  hearing-distance  being  not  less  than  that 
described  above. 

(e)  With  a  hearing-distance  as  above,  the  folluwlng  aflections 
of  the  extpnial  and  middle  t-ar  and  their  consequences  do  not, 
jH^  te,  cans**  uiifitnej^s  :  plugs  of  cerumen,  exostoses,  ctmBtricrtinns, 
cicatrices,  calcareous  deposits,  and  n:'tr»;tions  of  the  mend)rana 
trmpani  ;  all  funns  of  simple  catarrhal  inflammation,  together 
with  any  resulting  adhesive  processes. 

Ilie  following  conditions  render  a  man  fit  only  for  sanitary 
duties,  care  of  the  sick,  and  charge  of  clothing: — 

(d)  Deafness  on  both  sides,  with  a  hearing-distance  up  to  4 
metres  (13  feet). 

(A)  Deafness  on  one  side,  with  a  hearing-^listance  up  to  2 
metres  (fij  Cw^t),  and  perfect  hearing  on  tlie  other. 

(f)  Partial  loss  of  one  auricle,  nial form nt ions,  and  noii-mali^ 
uant  grouths  of  the  external  ear,  with  the  hearing-distance  as 
alwve. 

(d)  Congenital  or  acquired  stenoses  of  the  meatus,  with  no 
signs  of  active  disease,  the  hearing-distance  beiug  as  alKix'e. 
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(e)  Atfectione  of  the  external  and  middle  ear  and  their  con- 
sequences, not  fief  fe  causing  unfitness,  vrith  a  hearing-distance 
UB  above. 

The  fullowing  conditions  uiitit  for  active  service,  in  sunie 
caees.  after  repeated  testing ;  in  others,  at  once  and  as  a  matter 
of  coarse : — 

(u)  Deafneitti  on  butit  e^'idei  \\itli  a  liearing-ditttaiu'e  under 
4  metres  (13  feet). 

(It)  Deafness  on  one  itide,  with  a  hearing-distAnce  nnder 
2  metres  (Oi  feet). 

(r)  Chronic  perforation  of  the  membrana  tympani. 

((/)  All  forms  of  chronic  suppurative  intlanimation  in  the 
middle  ear,  with  their  crimplications. 

(e)  Imias  of  one  auricle. 

(/)  Congenital  or  iK-quired  total  closure  of  the  external 
meatus,  even  if  unilateral. 

For  service  in  the  Landstnrm  a  man  is  still  fit  who  has — 

(it)  Loss  of  one  auricle. 

{/>)  Chronic    perforation    of    the    membrane,    with    hearii^^ 
distance  of  alxiut  2  niKrea  (OJ  feet). 

The  following  conditi'ms  dis<jualify  a  man  for  active  service, 
but  not  for  mechanical  work  connected  with  warlike-  upera^ 
tions : — 

(a)  iVnfne^  cm  both  udes.  with  a  hearing-distance  below 
4  metres  (13  feet),  but  such  as  does  not  unHt  for  ordinary  work. 

(b)  Congenita)  or  accpiired  total  closure  of  the  external  nieatns 
on  one  side. 

(e)  A  permanent  opening  in  the  membrane,  the  defect  not 
preventing  ordinary  employment. 

(d)  All  furniK  of  chi-unic  suppumtive  iullammation  in  the 
middle  ear,  with  their  compUeatioiis,  so  long  as  they  do  not 
hinder  orrlinary  work. 

Congenital  or  actpiiretl  total  closure  of  the  nieatua  on  both 
sides  constitutes  a  complete  disqualification. 


In  I'mssia,  temporary  unfitness  is  caused  by  inBammation  of 
the  meatus. 

Unfitness  for  active  sen-ice  is  caused  by  the  following  con- 
ditions, when  of  a  pemianeut  character : — 
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(rt)  Chronic  impairment  of  hearing,  to  a  moderate  extent, 
in  both  eai's. 

(h)  Unilateral  deafnees,  with  no  signs  of  active  disease. 

Permanent  unfitness  is  caused  by : — 

(a)  Absence  of  one  auricle. 

(/')  Deafness  or  incurable  severe  impairment  of  hearing  on 
both  sides. 

(c)  Permanent  perforation  of  the  membrane  and  other  in- 
curable diseases  of  the  ear,  of  a  serious  character. 
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or  Caee-books  of  Hospitals  and 
Asylums.  Hy  James  (;.  Houhkn, 
M.D..  Superintendent  of  tbe  Koyxl 
Lunatic  Asyluii),  Nfanlrosc.  Fcap.  folio, 6&. 

Atlas    of   the    Central   Nervous 

System.  Fioni  ihe  largei  work  tif 
Hinchfeld  an<!  Lcveille.  Edited  by 
HoWAkn  M.  Tooth,  M.D.,  F.R.C.P., 
AisUtint  l'}iyt>ician  lu  the  National 
Ilo!ipital  fur  the  Par&lyHCft  and  Epileptic. 
Wiin  37  Plalcs  carefully  coloured  Ijy 
Hand.     Ijr(;e  Imp.  8vi),  40^. 

The  Human  Brain: 

llt.'.l(;l(>);it:.il  and  Course  Methods  of  Re- 
acarch.  A  Manual  for  Students  ami 
Afiyluin  Medical  Officers.  Dy  W.  IIkvan 
Lewis,  L.K.C.r.  Lond..  Metilca!  Super- 
intcntlcnl,  Wcsi  Riditij;  Lunatic  Asylum. 
8vo,  with  WtKxi  Engravings  ami  Photo- 
graplis,  S*. 

Elements  of  Human  Physiology. 

(Studcnrs  Guide  Series.)  By  Ekskst 
II.  STARUNti.  M.D..  M.R.C.P.,  Joint 
Lecturer  un  Physii^tiKy  at  Cluy's  Hos- 
pilal.  Fcap,  8vo,  with  94  Engravings, 
Ah.  61I. 

Manual  of  Physiology: 

For  Ihe  u»e  of  Junior  Stu<tcnt&  of  Medi- 
cine. Bj-  Grkalu  F.  Veo.  M.IX, 
F.R.S.,  hraetilus  Prorevsot  n(  Physinloip' 
in  King's  Collwe,  Lonilon.  Third  Edi- 
tion. Crown  »\o,  with  254  Engni»-ings 
(many  figures),  and  Plate  of  Sp«:in.  14s. 

Principles  of  Human  Physi- 
ology. %  W.  B.  CAarESTP-R,  C.B., 
M.D..  F.R.S.  Ninth  Edition.  By 
IltNUY  F'nwEJi,  M.B..  F.R.C.S.  8va, 
with  3  St«I  Plnlcs  and  377  WiKdl  Engrav- 

Medical  Junsprudence : 

Its  Principles  anr)  fVaciice.  By  Alfred 
S.  Tavi^k.  M.D.,  F.R.C.P.,  F.R.S. 
fourth  Editiun.  liy  T)ioMAS  Sieve.nson, 
M.D.,  F.R.C.P..  Lecturer  on    Medical 

iurlsprudcnce  ai  Guy'^  H(«spital.     t  vols. 
w,  with  l8g  Engravings,  Jls.  6<I. 
liy  iht  sauie  Authms. 

A  Manual  of  Medical  Jurispru- 
dence. Twelfth  Edilifin,  Cruwn  8vo, 
with  55  l-:nt;rnvin|4<i,  i^s. 

The  Student's  Guide  to  Medical 

Jurisprudence.  By  Johx  Abrr- 
CiOMKiE.  M.D.,  F. K.c. P..  Physician  lo 
Cbutng  Crow  Hoajrilal.  Fcap.  8vo, 
fs.  6ii. 


Hospitals,  Infirmaries,  and  Di&* 
pensaries  :  Their  Constnictioo.  lIU^ 
rior  .\rr^gi:nic.-iil,  ami  Managnuflti 
«ith  Dc^iiptions  of  existing  liutimtWRi, 
and  74  lllnslmliuns.  By  F.  OPPUT, 
M.D.,    M.R.C.P.L.       Second    tAxook. 

Sanitary  Examinations 

Of  Water,  Air,  and  Food.  A  Vadp- 
Mecum  fur  the  Medical  Officer  of  Ilcilli; 
ByCoKNELius  B.  Fox,  M.D.,  F.R.C.P. 
.Second    Eililion.     Crown  8\-o,  with  no 

Engravings,  12s.  6<1. 

Microscopical  Examination  of 
Drinking  ^Vater  and  of  Air.  If 
J.  n.  MAi-r.oNAi.n.  M.n..  F.R.S.,  l* 
Professor  of  Naval  iljrgicnc  in  the  Am^ 
Metlical  'school.  Second  Edition.  Sv% 
with  25  PlatL-v.  7».  &i. 

Hygiene  and  Public  Health. 

.V  Treatise  bj'  various  Authots.  Editd 
l.)'THOMASSTEVfcN^\.  M.r>.,F.K.<. 
Lecturer  on  Cheiristry  and  Molical  Jufit 
giriidence  at  Guy'§  IL-^pital ;  OfiiciaJ 
AiuilysL  to  the  Home  Office  ;  and'.iHiun 
F.  MWRi-riY.  Meilic.^I  ORiter  of  Heili 
of  the  County  of  London.  In  3  «'oU 
royal  Svo.  fully  Tltu«tfatc-d.  VoL  L.  A 
Vol.  II,,  32!.,  Vol.  HI.  ntarly  rtfOty. 

A  Manual  of  Practical  Hygien^ 

By  the  kie  E.  A.  Parke-s,  M.D..F,K.S 
Eighth  E<lition.  liv  F-  Lane  Xott 
A.M.,  M.D.,  F.R.S..  ProfcsMirofMilJi 
Hyciene  in  (he  Army  Mctlical  SchnoL  Sfl 
with  to  Plates  and  103  Engranngs,  iSft 

A   Handbook    of    Hygiene 
Sanitary  Jicience.    By  Gtw.  Wit.* 
M.A..  M.U.,  F.K.S.E..D.P.H.  Cam* 
Medical  Officer  of  Health  for  Mtd-Wi 
wick^hire.    Seventh  Edition.     Ci' 
with  Engraving*.     lis.  6d. 

Public  Health  Reports. 

By    Sir    John     Smns;.    C.B.,    F.R. 
Edilci!    Iiy    EuwARU    StAroN,    M. 
F.R.C.P.     2  vols.  810,  with  Portrait.; 

Hospitals  and   Asylums  of  tl 

World;  their  Origin,  HisiorA'.  Cam 
lion,  -■Vdminiftrtiiion.  MBnogement. 
Legitlaiion.      By  IIe.nrv  C-    UtTiDt 
In  4  vols.     Super  Koval  Svo  aod  \ 
folio.      Complete,    i6Sfi.      VuU.    I. 
II. — Asylums:    ilietr   Historj'.    Adoi 
imlion,  and  ConMn»ctinc,  with  Pki» 
Bibliography,    oos.     Vols.    HI.  and 
^Hospllala,     (onvalcKcent     Institnti 
Nursr<i    Homes,    Medical    School  Buj 
irg*.  itc,  with  Portfolio  u\  Plam,  1 

Mental  Diseases: 

Clin1c.1l   Lcciutcs,     By  T.  S.  CtOl'sn 
M.IJ.,    F.k.C.P.     E^in.,     Lecturer 
Menial   Diseases    In     the    Univetnty 
Edinburgh.       Third     Etiitton.       Cni 
%\«,'«\\h  \\  Ptaies,  14s. 
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Illustrations  of  the  Influence  of 
the  Mind  upon  the  Body  in 
Health  and  Disease :  Drsi^nni  (o 
eladcUtc  the  Action  of  the  Iniagiiution. 
By  I).  Hack  Tike,  M.U,  F.R.C.P.. 
LL-D.  S<con'I  £<lition.  3  voU.  crown 
Svn,    151^ 

By  tht  lamt  Atttkar. 

Prichard      and      Symonds      in 

Especial  Relation  lo  Mental 
Science.  Wiih  L'hiptcrs  on  MonJ 
Inssutity.    8vo,  with  3  Porttoits,  5s. 

Alw. 

Reform  in  the  Treatment  of  the 

Insane.  Early  llUlon-of  the  Ketrcit. 
Yorl  ;  its  Objects  and  Influence.  Wilh 
I  kei»nTt  uf  the  Celebrations  of  its 
Crn[criftr>-.     8vo,  4K. 

A    Dictionary  of  Psychological 

Medicine,  giving  iSc  IVmiiirjn.  tliy- 
mologY,  ard  .Synonyms  erf  ihc  Terms 
uicfl  in  Mrdicoi  rsycholii^' ;  with  the 
Symplorns  Treaimcnt,  and  Pathology  of 
Inuniiy  :  and  The  Law  of  Lu.vacv  in 
Okeat  Dkitain  and  Irkuakd.  Kiliint 
b^  D.  Hack  Tukk.  M.U.  LL.I).,  as- 
usted  by  nearly  ijo  Contribulorx,  lUitijih, 
Conlinenlnl  nnil  American.  3  voId., 
1,500  iMgcs,  royal  8vo,  Illu^trfttetl.    ^3\. 

The  Journal  of  Mental  Science. 

Pubti«.he<1  Quarterly,  by  Aiithorily  of  the 
Molico-Psycholopcal  .\xsocialiori.  8vo, 
3s.  6.1. 

Mental  Affections  of  Childhood 

Bfid  Youth  (LcltMiininn  Lectures  fur 
iJili?,  \c.).  Ity  J.  LANr.DON  Down. 
M.I) .  F.K.C.P.,  Consulting  Physician  to 
the  I^^niliin  I[ns]>ital.     8vm,  6s. 

Manual  of  Midwifery  : 

Including  nil  thai  iv  likely  lo  t>e  requiretl 
by  Studenu  and  Practitioners.  Ity 
Al>*REIl     L.      (iAI.AlllN.     M.A..     M.D., 

F.R.C.P.,  01)i»:ctric  Physician  lo,  and 
Lecturer  nn,  Midwifrry,  &c.,  at  Uuy's 
Hospital.  Third  Hililion.  Cruwn  Svo, 
with  36]  Fn^ravin)^  ijs. 

The     Students     Guide    to    the 

Practice  of  Midwifery.  By  D. 
Lloyd  Roberts,  M.O.,  K.K.C.P.,  Lec- 
turer un  Clinical  .Midwifcrj- and  Divea&ca 
nf  Women  ol  the  Owen*  College;  ObMctric 
Physician  to  the  Manchester  Roynl  tn- 
linnary.  ['ourth  Exlition.  Kcap.  Svo^  with 
Coloured  PUiIcs  and  Engravines. 

Manual  of  the  Diseases  peculiar 

to    'Women,       liy    James    Oi.tvsK, 
M.IX,  F.K.S.  fxUn..  M.R.C.P.  I^nJ., 
Pltytidan  lo  the  Ho>|nt«l  lor  Wuinen,    j 
Lunduii.     Fcap.  Svj,  3*.  W.  I 


Obstetric  Aphorisms : 

For  the  Ck  vrf  .Students  comnteocEftf 
Midwifery  I'nictice.  By  TosKl-M  gT 
SWAVSE,  M.IX  Tenth  Edition.  Fcap. 
Svo,  »ith  JO  F-rij-rai  in(^,  ^  6d. 

Female     Pelvic     Organs     (The 

Surgery,  Surgical  Pathology, 
and  Surgical  Anatomy  of):  i"  > 
Swie*  of  Plates  taken  from  Ntture. 
With  Ciintmcnlarich,  Nulrs,  and  Cn.ses. 
Uy  Hknkv  .SAVACh.  M.D.,  Con»ulling 
Physician  lo  the  Samariun  Mmpital  ftn 
Women  and  Children.  Fifth  Edition. 
4to,  I'rtcoliMin^l,  15^ 

Lectures  on  Obstetric  Opera- 
tions :  Induiline  tnc  Treatment  of 
ILt:nK>r(haj;e,  and  fonniiiig  a  (Juide  la 
the  Management  of  I>imcuU  Cal<our. 
By  KojiKHT  Bak.ves.  M.U.,  F.K.C.P., 
ConsLiltinc  Ol^lctric  Physician  to  St. 
George's  Hospital.  Fourth  E«lition.  Svo, 
wilh  131  Engravings,  lis.  6d. 

By  tht  iamt  Amhor. 

A  Clinical  History  of  Medical 
and  Surgical  Diseases  of 
Women.  Second  Edition.  Svo,  with 
181  Kngravings,  28s. 

Clinical    Lectures   on    Diseases 

of  Women  :  nelivernl  in  M.  Ilattho' 
lomew's  liofpiial,  by  J.  M.vttiikws 
Duncan,  M.D.,  LL.iX.  K.K.C.P.. 
F.R-Ss.  L.  &  E.,  UieOi«tctric  Ph\-»iciftn 
to  Si.  Barlbdlomcw's  I-lcttpilal.  rnurth 
Editicn.     Svo.  l6s. 

Gynaecological  Operations : 

(Ilantlltookor).  I}yALiiANn.<^.LloKA.N, 
K.K.C.S.,  Surgeon  10  the  S.tRisiiiBn  Ho*- 
jiital.     Svn.  with  167  Er»Kravingi.  15s. 

The  Student's  Guide  to  the 
Diseases  of  Women.  Ky  .\LrKKii 
L.  GaiaIiin,  M.A.,  M.D.,  F.R.C.P., 
Obstetric  Pti>'»icinn  to  Ciuy's  HovpiUl. 
Fifih  E^lition.  Fcap.  Svo,  with  14a 
Engr:ivingv>  iis.  fxl. 

A    Practical    Treatise    on    the 

Diseases  of  W^omen.     Uy  T.  Gail- 

LAki>  TiroMAS,  M.f).  .Sixth  Edition, 
bypAUl.  F.  Mi.si)/:,  .M.Il..  Pwfcwwr  o( 
Gyn.TCol<jgy  at  tht-  New  York  Polyclinic 
and  at  IJarimouih  College.  Koy,  8vo, 
wilh  347  Encranngs  25s. 

Notes  on  Diseases  of  Women  : 

S]H:ciallydL-s^ed  to  ajtsist  ihc  Stttdcnl  in 
preiwiritig  for  Enaminalion.  Uy  JAMIU 
1.  Rrv.voi.1.3,  L.R.C.P.,  .M.kCS. 
Fourth  E<1iliiMi,  Fcafj.  8vo.,  3a.  6d. 

Abdominal  Surgery. 

Uy  J.  (jREiu  Smiiii,  -M.A.,  F.R.S.E., 
Surgeon  lo  the  llristol  Ko^al  Infirmafy, 
Rtid  Lecturer  on  Surgeiv  in  the  Bristol 
Metlicat  School.  Fourlh  Eililion.  Svo, 
wiihlfa  Enfiravings,  3i<^ 
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The  Physiology  of  Death  from 

Traumatic  Fever  1  A  Study  in 
AWotiiirinl  Sutgcry.  B>  T'">1l^■  H.  Mal- 
colm. M.lt.,  C.Sl..  F.k.C.S.E.,  Sur- 
geon to  l1te  Siimaiiian  free  Honpiul. 
Svo,  31.  6d. 

Notes  on  Gynaecological  Nurs- 
ing. Ity  John  Uksjamin  IIkllekr, 
M.U..M.K.C.S.,  Lfcttiror  on  the  r>tseases 
of  Wumen  and  Crhildrcn  in  the  \"ork«hire 
College,  ind  Sur^txin  to  the  Hospital  fur 
Women,     &c.,     Leols.        Crown     Svo, 

16.6<l. 

A  Manual  for  Hospital   Nurses 

and  others  engaged  in  Attending  on  the 
SicW,  with  a  (.•Imsar)-.  Rv  I-'iavamd  J. 
DoMViLLK.  Surgeon  to  the  kxctcr  Lying- 
in  Charil)'.  SL-venlh  Edition.  Crown 
Svo,  2S.  6d, 

A  Manual  of  Nursing,  Medical 

and  Surgical.  Ity  ChaklK)  1.  Cul- 
Li.NGUOKill,  M.D.,  K.K.C.F.,  dlttletiic 
Physician  to  St.  Thomiu's  HosjmuI. 
Third  Kdition.  Pcap.  Svo,  with  Engrav- 
inf^  is.  fid. 

fly  the  saiii£  Attthor. 

A  Short  Manual  for  Monthly 
Nuraes.  Thinl  EililJon.  Fcap.  Svo. 
IS.   6cl. 

Diseases  of  Children. 

For  I'raclitiaiicrs.  and  Sludcnls.  Hy  \V. 
M.  Day.  M.D.,  J'hysician  lo  the  Sama- 
ritan Hospital.  Second  Edition.  Crown 
8vo,  I2^.  &I. 

The  Diseases  of  Children  (Stu- 
dent's Guide  Series),  By  Jas.  F.  Ooou- 
HART,  M.D.,  F.k.C.r..  Ph>^ician  It. 
Guys  Ho^ital.  Fuitrlh  Edition.  Fcap. 
Sro,  lOi.  fid. 

A  Practical  Treatise  on  Disease 
in  Children,  Iiy  Ei'srAtK  Smith, 
M.D..  F.K.C.I'..  I'h\ikian  to  ihc  Kiog 
of  the  Belgians,  and  to  the  Ea&t  Londoa 
liuspttal  for  Children,  &c.  Secooil 
Edition.     Svt>t  23& 

By  tkt  samt  Auih«r. 

'Clinical   Studies  of  Disease   in 

Children.  Second  Eilition.  Pobt  Svo, 
7s.  6d. 

Ah». 

The  Wasting  Diseases  of  Infants 

and  Children.  Fifth  Edttioa.  r<»t 
Sv<i.  8a.  61I. 

A     Practical     Manual    of    the 

Diseases  of  Children.  Wiihm  Kur- 
mtilarr.  By  Ki»WAi(n  Elus,  M.IX 
Fifth  Eililton.     Cr«v.iv  ^vo.  \sx>. 


Materia  Medica  : 

A  ManuAl  for  the  uk  of  Studcntfc  By 
ISAMnAknOwRN.M.t)..  r.R.CP.. Lec- 
turer on  Materia  Mcdjca,  Jtc,  to  ^ 
Gcorgr's  Ho6|)ital.  Second  Eittiiud. 
Crown  Svo,  6ft.  6d. 

Materia  Medica, 

rharmncy,  lliarmacology,  aDd  Tbtn 
mnitics.  Ry  W.  HaI^.  Wlirrr.,  M.l>., 
F.K.C.P.,  Phj-siciaii  to,  and  Lcaii/fT>jn 
Mateiia  Me<licn  and  Titnniietilia  «I, 
Guy's  llospitid;  Examiner  u  Maicna 
Medica  on  the  Conjoint  Board  tA  tht 
Koynl  Colleges  of  Ph>-5iciaiu  and  Sa 
gcons.     Fcap.  Svo,  yt.  6d. 

Materia  Medica 

An.1  Thera|>eiitics.  Ity  Chaiiles  D.  P» 
PitiLLirs.  M.D.,F.K.S.  Edin.  Vt^mUt 
Kingdom— Organic  Comjiounds — Aaiaiti 
Kingtiutn.     Svo,  25s. 

Organic  Materia  Medica 

Of  the  British  Phannacopcvia,  n-stemto- 
calty  arrnikgeil ;  with  Niiticn  of  Kenedics. 
in  the  Imnan  and  V.S.  I'barmaronau^ 
ami  Dcicripltoni  of  Adullcninu  ana  S^ 
ilitutioiis.  Ily  W.  SouillALL,  iXJK 
Fourth  Edition,     Crown  8%i>,  Js^ 

Recent  Materia  Medica. 

Not«  on  ihcir  Otigin  and  Therapntiok 
By  F.  IIarwook  LFL<H:iieK,  F.C-S.« 
I'crcim  Mcilnllist.     Fourth  l^litiun.    %t\ 

Galenic  Pharmacy : 

.\  Prftcticnt  Han(t)KN>L  to  the  Pnxcoa 
of  the  Uriiixh  I'harmAcopona.  RyR.  Ai 
Crji-I's,  M.l'.S.  8v...  with  76  Yxtffxv 
ings,  Ss.  6<l. 

Practical  Pharmacy. 

By       BARNAUri      S.       PkOCTOa,      foRBIt^ 

Lecturer  on  lliarmarj  at  the  Collcn  <» 
Mi^lianc,  Ncvrcutte-un-Tync.  Ttuid 
Eililion.  Svu,  with  4^  Wood  E(^nnria{l 
and  33  Lithograph  Fiu:-Sim£le  Vttaea^ 
tiim^   14^. 

Selects  &  Prescriptis  : 

Containing  Tctm-.,  i'hra***.  Con 
■nd  Abbrn'iaiioni  used  in 
with  Esidutaitvy  Noics,  jnc.  _ 
Sericft  of  Ablx-cviated  l*rc&cri))(inn« 
Tran&lalioQs  ami  Key.  Bv  J.  PKkri>A,< 
M.D..  F.R.S.  Eighteenth  EdUloo,  hj 
JfwerH  Ince,  F.C.>.,  F.L.S.    341110,  51. 

A    Companion    to    the    Brilis' 

Pharmacopoeia.     By  Pkibb  X't'i 
KnujCil     hy     his     Sons.     P.     W. 
A.  H.  SQiriR£.   Sixteenth  EiJitjon.    8 
I2«.6d. 

By  tht  samt  AuikHs- 
The  Pharmacopceiaa  of  the 

don    Hospitals,    arr:ingtd    in   Cruu 
for     Easy    Kefcience    and    Can; 
Sv<ktK  Editioii.     iSmo.  6&. 
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The  National  Dispensatory : 

CooiAinJitg  the  Naiunil  HUlory,  Chcm- 
i*-tTy,  Pliann.tc}',  .\iriions  &nt\  Uft«i  of 
Mcdiciiiei,  Ac.  By  Ai-fUEi*  Hrii.u:, 
M.I),,  LL.1X,  John  M.  MaI.hch, 
Phnr.  n.,  C'HAS.  C.\SlAkl,  jrs.,  Ph.« ;., 
and  llRNKY  C.  C.  Maisch,  rh.<;.,  J'h.D. 
Fiftli  Edition*  with  J30  Fngcavings. 
Imp.  8vo.  36*- 

Pocket  Formulary 

Aim!  Syno(>*is  of  ihe  Ilriti.vli  and  Fnieign 
rtULrmocoiMn-ias.  My  IIbnky  Beasley. 
Elsvcnih  EJitiitn.     iSmo.  6*.  6d. 

Bj'  the  sawe  A  ulster. 

Druggist's      General      Receipt- 

Book.     Ninlh  Eiliiioi)      iSmu,  6>.  6d. 
Book  of  Prescriptions: 

Cuntaiiiine  u|twarils  of  3,000  Pr«crij«i<ins 
friioi  ihc  Practice  of  ihc  most  eminent 
rhyt^idans  anil  Suipnns,  English  and 
Fijcfigii.  Seventh  Kilitiun.   l8mo,  6s,  W. 

The  Prescriber's  Pharmacopoeia: 

The  Mtilicinesajnangeil  in  Cla»w-S accord- 
ing lo  Ihcir  Action,  with  their  Cunij>>i.i- 
lion  and  rD«t^.  Hy  Nestor  },  (J. 
TiRARD,  M.\-\,  F.R.CP.,  Pn.fe!;«.r  n( 
Materia  Medics  and  Therapeutics  in 
King'tfc  Ciillcf;e,  I^mton.  Sixin  &litian. 
32mo,  bound  in  leather,  3s. 

Year-Book  of  Pharmacy: 

Containing  the  TransacliMns  <if  the  Ilriliti}i 
Pharniaccutica!  Conference.  Annually, 
8vo,  los. 

Royle's  Manual  of  Materia 
M«dica  and  Therapeutics.  Sixth 
Edition,  including  additiun.1  ^t\i\  aBtera- 
lions  in  the  I1.P.  1885.  Hy  JOHN 
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Clinical    Lectures    on    Surgical! 

Subjects.       Delivered     in     UDitau^ 
Colk-gc    n<js|iilal.     Kcap.   8vo,  wftb 
Engravings,  6s. 

Surgery. 

By  C.  W.  MaSseii,  Movi.i,tN.  M.A.. 
M.D..  Oxon.,  F.R-C.S.,  Surgeon  vA 
Lecturer  on  Phykioli^y  to  the  LoixN 
Hospital.  Large:  Svo,  with  497  Cafni- 
inga.  345. 

The  Practice  of  Surgery : 

A  Manual  B>  Tiioma*.  BtVMT, 
Consulting  Surge<ift  to  Ouy't  lIospliL 
Fourth  Edition,  z  vols,  crown  Svo,  auIi 
750  Engravings  (n\any  ticing  rotoond^ 
and  including  6  chronio  plate*,  J2k 

By  tht  tamt  Aulhff. 

On  Tension  :    Inflammation  of 

Bone,  and  Head  Injuries  llvn- 
tefinn  Lectures.  1888.     Svo,  6s. 

The  Surgeon's  Vade-Mecum  : 

A  .Manual   of  Mtvlctn  Smgrry.     lit  R. 
I>Ri;iTT,    F.K.C.S.      Twelfth    Erfitwa. 
By    .Staslkv    Bovi>,    M.B.,    F. 
Avsislant    Surgeon    and     l^uho' 
Charing   Cross    Hospital.      C 
*''''  373   Engravings,    16^. 

Diseases  of  Bones  and  Joints. 

By  ClIAKLCS  MACNAH.MtA,  F.R.CS., 
Surgei>n  I0,  and  Lecturei  on  Sur|>ery  U* 
the  WeitminKter  Itospit&l.  Svn,  with 
WxVtWBii  tlo^avings,  Izt, 
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The  Operations  of  Surgery  : 

Inierxlcfl  fut  U««  <iti  ihc  Iica.l  aiul  Livin); 
hulijrct  aliLe.  By  W.  II.  A.  Jacobsos. 
M.A..  MB..  M.Ch.  Oxon..  K.K.C.S., 
Au>MlAnt  Surjjeon  to,  and  Lecturer  on 
Anaiomy  al,  CJny's  llt^pitnl.  Sccumi 
Edilton.  Svo.  Miih  335  Illuiitrattons,  jO!). 
On  Anchylosis. 

Hy  Bf.h.naui)  1:.  1lROt>Ht;R9tT,  F.R.C.S., 
iwuseua  to  ihe  Koyal  Orthopniltc  Ilos- 
piw.     FuuriK  Mdilion.     8vu,  with    En- 

By  tht  tamf  Aulktr. 

Curvatures  and  Di«ease  of  the 

spine.  Kutiriti  Kililiim.  8vo,  with 
tiDgiavingii,  7>.  6d. 

Talipes  Equine- Varus,  or  Club- 
foot.   8vo,  wiih  Knuravinn'..  3-;.  61I. 

Surgical  Pathology  and  Morbid 

Anatomy  (Siudcni's  Cuulc  ScricK). 
Uy  Anthony  A.  Itowi.itv,  F.H.C.S., 
AMtitaot  Surgeon  In  Si.  Uaithulomcw's 
HospjtaJ.  S^uml  Edition.  Fiap.  Svo, 
with  158  Engin^ing's,  g*- 

fiy  the  sa/iu  Amhur. 

Injuries  and  Diseases  of  Nerves 

and    their    SurKical    Trtialmenl. 

Svo,    with  20   Halts.    14*. 

Illustrations  of  Clinical  Surgery. 
Ily  Jon^thax  lii^TcniNsoN,  F.U  s., 
Senior  Siirgwjn  to  tliv  I^ml^m  Hmpiial. 
In  faxciculi.  6s.  6c).  etch.  ^'axc.  I.  lo 
X.  hound,  with  AppiTxIiK  anil  Imlcx, 
£^  los.  Fasc.  \I.  10  XNIII.  lutund, 
with  Index,  j^4  los. 

Hy  the  lamt  Author. 

Archives  of  Surgery ;  Quarterly. 

N'o&.  i.  Ill  x'w.  8vii,  3n.  6(1.  L-nch. 
Vitl>.  1.  to  IV.,  each  containing  4  Nos.. 
cloth,  IDS.  6(1.  each. 

Clubroot : 

lu  Cauv;*,  Palhi.I'iyy,  and  Ttcntnicnt. 
By  Wm.  Al>Ait.s.  F.R.C.S..  CoiiftuIiinK 
Su^eon  to  ihe  (ileal  Ninllicrnaml  'i^lher 
HospilaU.  Second  Edition.  Svo,  with 
106  EnKravingsaiHlfi  Lithiigraphic  Hate», 

i5>. 

Jty  tht  ja»if  Author. 

Lateral  and  other  Forms  of 
Curvature  of  the  Spln«:  Tlieir 
Halholii^y  and  Trcaimciit.  Second  YAi- 
tion.  £vo.  with  5  Lith()};ra]>hic  Maleiiand 
71  Wo(hI  En{;ravin{>s  los.  bd. 
Aho. 

Contraction  of  the  Fingers  : 

iDupuytiL-ii's  and  Conucnilal  Conttac- 
tionst.  Ibcii  Treatment  by  .Suliculancous 
DivtMttn^  uf  the  Fa'^cia,  an<l  ImntcdiAlv 

tention.     A\v>  on  Hammer  Toe  ; 

Curahitily  iiy  .Suticulaneous  Division. 
Ami   on   Th«  ObliteratlOD  of  De- 
pressed Cicatrices  l>y  a  SulKriit&necMis 
0|>ciali(in,     S^vo.    with  8   PlAte»  1011  31    1 
Engraving*.  6a.  6<1. 


Treatment  of  Internal  Derange- 
ments or  the  Knee-Joint,  by 
Operation.  Ily  IIkkhrkt  W.  .\li.in>'.- 
HAM,  F.  R.C.S.,  Surgeon  to  the  tJreat 
Northern  Central  iIo«|>itat,  &c.  Svo, 
wilh  EnKiavingt,   ^s. 

Short  Manual  of  Orthopaedy. 

Hy  Hl^AniKR  Mu.r.,  F.K.C.S,  E<I. 
Pail  I.  Dernnnitict-  ani)  Ueliciencies  ul 
the  Head  and  Nccli.     81-0.     2*.  6d. 

Face  and  Foot  Deformities. 

By  FaKiitmcK  Chokchill,  CM.  Svo, 
with  Flatex  awl  IlluKtrationfi,  IO&.  6d. 

The  Human  Foot : 

It*  Furm  and  .Structure,  Functions  and 
Clothing.  Iiy  Tho).i.\s  S.  Ei.i.is,  Con- 
&u!ling  .Surgeon  to  the  (jiuucestcr  In- 
Hrmary.  With  7  I'lale*  and  Kngravincs 
(50  Figures).     8vu,  -j^  6«l. 

Royal  London  Ophthalmic  Hos- 
pital Reports.  By  tht.  .Me<lic.-il  and 
Surgical  StaU.   Vol.  Xili.,  l'.iri  4- Hto,  5s. 

Ophthalmological  Society 

of  the  r'niic^l  Kifigdom.  Tronsaciloitt, 
Vol.  Xlli.     Sv.f.  us.  6.1. 

The  Diseases  of  the  Eye 

(Siuden.l*s  (]uide  Serieft).  Ily  KnwAKD 
NKJTi.Esiiit'.  F.K.C.b.,  Ophtlialmic 
Surgetm  lo  St.  Thomas's  lIoKpiial.  Fifth 
Eilition.  Fcap.  Svo.wiih  164  Engravings 
and  a  Coloured  I'laic  illiut rating  Colour. 
Blindne»,  7s.  6d. 

Diseases  and  Refraction  of  the 

Eye.  By  X.  C.  Macsamak.^,  F.R.C.S.. 
.Surgeijn  to  Wm minster  lio(i))ilal,  and 
GusTAVt's  Hartkiixir,  F.K.C.S.,  Sor- 

fenn  tothe  KuyalWestniinsterOphlhalmic 
lospital.  Fifth  Edition.  Crovn  8ro, 
with  Plate,  lj6  Ejigravingx,  also  Te«t- 
typw,  1 04.  6d. 

On  Diseases  and  Injuries  of  the 

Eye  .  A  Course  <A  Systematic  «od 
Clinical  LectuieMoStudenti^and  Medical 
PrncliltorK-i*.  KyJ.  K.  Wi.ikf.,  .ll.D., 
F.K.C.S.E.,  I.«ciurcr  on  ())ththalinic 
Meilicine  anil  Stirgery  in  .\mlefM>n'«Col* 
lege,  (ila.-kf'im.  NViili  laColmiretl  Hale* 
an.1  157  \V<"mJ  Engravings,     8vo,  ^1  li. 

Normal  and  Pathological  His- 
tology of  the  Human  Eye  and 
Eyelids.  By  C.  FrkI'.  PcLtocK, 
M.I).,  F.K.C.S.  and  F.k.S.E.,  Su^ctm 
fiir  I)i««a»es  of  the  Eye  lo  AiHlcr»oa'i 
College  Utkpcnfiary,  (ilaai^ow.  Crawn 
8vn,  wilb  100  Plates  (330  drawingst,  15s. 
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Refraction  of  the  Eye: 

A  Manna!  for  Stmlcnw.  Ily  OuSTAVOS 
(lARTRitKiF.,  F.k.C.S..  Siirgcon  to  Ihc 
Koyal  Wcstminstef  Ojthlhnlnnc  Ilosiiilal. 
Sixth  Edition.  Crown  Svo,  wltb  9S 
lIlustnlKins  *ls"  Tcsi-tyiies,  .Vc,  6». 

Sjf  tkt  tame  Au/ivr. 

The  Ophthalmoscope.    A  Manual 

for  Slu<ient5,  Nmt'jIhI  t/litiun.  Crown 
Svo,  with  67  Itluflratiun«  nnd  4  PUte». 
4s.  6(1. 

Atlas  of  Ophthalmoscopy. 

l!(>ni|Hi>eiI  III'  12  (.liniiiii.1  -  lilho^raphir 
l'U[«s  t59  Ficure*  (Iriwn  from  nature) 
am)  Kx|i1anai<ir>'  TcxI.  By  KicilAKD 
LtlBREicH.  M.K.C.S.  Tran»JAtcd  [n 
H.  KosKOKour.iiSwAKXV,  M.B.  THInl 
cdiliun,  410,  40s. 

Glaucoma : 

U-.  I'nltuilugy  and  Ttrtlmcnt.  By 
Pkiks-(i.ky  Smith,  0[ihth«lmic  Surgeon 
to,  aiKl  (.'liniiMll  Li»:[viter  1111  <  >|ihlti»liiii> 
logy  lit)  tin;  QiiL-irri''t  IIiKjitt.il,  Birmin^- 
haiiu  Svo.  with  64  Kncravifi^  ami  ix 
Zinco-phoiogrAphii,  js..  6(1. 

Eyestrain 

(commonly  cnllcd  As]herH>)tia).  }iy 
CRNtST  Clarkr,  M.D.,  U.S.  Loncl., 
Su^eoQ  ir>  Ihc  Ccnlral  London  Ojtbthal- 
mk  Koaptial,  Siiri;con  and  0|ihlba1mic 
Surgeon  to  iFie  Miller  >lus|ii(al.  S\n, 
with  2z  niust  rations,  ^«. 

Diseases  of  the  Eye  : 

A  )l.iiullKX)k  of  Ojitithatniic  l*ract)Ce  far 
SludcQin  and  Israel) lionerii.  By  G.  K. 
nit  ScHWRiMi?.  M.I)..  I'roleaor  of 
l>l]ieaAes  of  thi.*  Eye  in  (be  Mhiliulelphia 
Polyclinic.  U'iih  216  lIluMrmionx,  aixl 
2  Chromo-LithoRraphic  nates.    Svo,  i8s. 

Diseases    and    Injuries    of   the 

Ear.  By  Sir  Wjluam  V.  I)ai.bv, 
F.K.C.S,  M.D.,  Conhuliin^  Aural  Sur- 
geon to  St.  Gc*JTBc'»  llmpitnl.  Fourth 
Edition.  Crown  Svn,  Mith  8  Colouieil 
I1alc»  nnil  3$  WimmI  Kn^tnvings.    IO».  tx\, 

fly  the  iat/tt  Authni. 

Short    Contributions    to     Aural 
Surfiery,  between  1875  and  1889. 

Sec^md  Editji^n.     Svo,  with   Kngmvinc^, 

Sore  Throat : 

Its  .Nature,  Vari«lie»,  and  Treatment. 
By  rRossm  |.t\iK$,  M.l)..  Physicitn  to 
the  Ho«i>i(a]  for  OiAeOMi  of  the  Throat. 
Fifth  iLdiiiun.  WvX  Svo.  with  Colouitd 
fUlea  and  F.ngnivvifrs,  fe.  6d. 


Hints  on  Ophthalmic  Out-Patiei 

Prncilce.  Ry  CnAm.r,-.  IIigcp.m 
OphihAlinic  Surgeon  *.o  Guy'*  Ho«|iit 
Thin!  Edtiioii.     Fcap.  8%i>,  3*. 

A  System  of  Dental  Surgery. 

by  Sir  John   Tomks.  F.B.S,.  and  C. 
ToMKs,  M..\..    F.R.S.     Third  Ediiic 
Crown  Svo,  with  292  Fngravingt,  15.^ 

Dental    Anatomy,    Human    and 

Comparative:. \Manual.  HyCllAU 
S.  ToMRs,  M.A.,  F.K.S.  F.»irth  Witi 
CrowD  Svo,  with  I^ngianngii. 

[/m  tkt  Ptta, 

A   Manual     of     Nitrous    Oxid 

Anaesthesia,  Tor  the  use  uf  St 
dents  and  General  Practitiooei 

By  J.  i-KEi>i;KH.K.  W.  Silk.  M.U.Lond 
M.K. C.S.,  AnAitilicti<.1  tj  the  Roy 
Free  Hospital.  Denial  Sclio«>)  o(  O117 
Iloxpiial.and  Nalional  Fpilcplii:  l|t.rt|Mia 
Svo,  with  26  FnKravtnu^,  5*. 

A  Practical  Treatise  on  Mech, 

nlcal  Dentistry,  hv  Jo-ir.ru  Kici 
AKIHON,  M.D.,  D.IXSl  .sixth  VJlltil 
Rrvise<l  .ind  Kdited  tiy  Ct-ORt.R  \ 
Warrr.v,  I>.t>.S.  KoT.  Svo,  with  <4 
Eiii^avin(;s,  211. 

Notes  on  Dental  Practice. 

Hy  KrMtv  C.  yijisuv.  L.H..S.I..  Pi 
ilcnt-Klect  uf  the  British  Dental  Anudi 
(ion.      Second    Edition.      Svo,    «Uh 
lllustratioiu,  S«. 

Elements     of     Dental     Materii 

Medtca  and  Therapeutics,    wl 
Pharmacopcela.  By  jAM£<.Sn>rK 
L.D.S.R.C.S..      PcreiiB     Pnrcrnoii 
Materia  Medics,  and  Thomas  Ca' 
L.n..S.   Ene.  nnd  Eiltn.     ThirU  EdMa 
Fcap.  8vi>,  71.  6d, 

Papers  on  Dermatology. 

By   v..    I>.    Maiothkh.  M.f).,   lii.Pn 

K. C.S.I.     Svo.  ifi.  6.1. 

Atlas  of  Skin  Diseases. 

By  TiLRi/Kv  Fox,  M.U.,  F.R.C. 
W  ith  73  Coluuretl  Platen.    Knyal  410,  ' 

tnoiocco,  £t  6». 

Diseases  of  the  Skin: 

A    Pnctical    TicaUae    for    the    Cw 

StudcnU  and    PriU;tilitAer».     ftv    j.    } 
ltvt)K,  .\.M.,  M.I).,  I•r«rc^^, 
Vfiiereal  IHiea-***,  Kii»h  .Mc 
Cbica}(o.     Second  Kilitiun.     f>\f\ 
Coloured  Plate*  and  96  Kngnti 

Leprosy  in  British  Guiana.' 

HvJullN  I>.  HttLi-'..F.K.C.S..M.R.I.j 
Medical    Sup«rinien<le»t    uf    the 
Asylym,  Btiiish  Uiiinnn.     Imp.  Svo,  m^ 
ax    Lithoetapbic    Coloured     PUtt 
WcxhI  EntTfurin^.  £1  ii«.  fid. 
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Diseases  of  the  Skin 

(lnif."Hiclion  to  tlit-  Study  nO-  By 
P.  II.  rYE-SMlTll,  M.  IX,  F.  K.  S.. 
F.R.C.r..  fhyncinn  to.  nr>ii  T.,eciurCT  or. 
Medicine  In,  (itiy's  Hospital.  Crown 
%\v.t  wtih  36  Kngrnvingt.     7>.  6(1. 

Sarcoma  and  Carcinoma  : 

Their  P-iihology,  Dia^Oftis.  nrd  TiCftl- 
mcnL  By  Hf.nry  T.  fiiiTi-is.  K.R,.C.S., 
Anutant  Sutton  to  Si.  Hnrtholnmcw's 
H«{AIa1.     Svo,  with  4  Plates,  %&. 

By  the  iame  Author. 

Malignant  Disease  of  the  La- 
rynx (Sarcoma  and  Carcinoma). 
8vo,  wiui  s  Engravings,  55. 

Aho, 

Operative  Surgery  of  Malignant 
Dis«as^.     8vi),  i4«. 

On  Cancer: 

Its  Allio.  anil  tttlicf Tumour*;  ihcir  Medi- 
cal atwi  Surgical  Treamicm.  By  F.  A. 
PuRCei-i-,  .M.D.,  M.f.,  Surgerrti  W.  the 
Cancer  Ilospital,  Itromploti.  Svo,  with 
21  k'ngravingv,  los.  6(1. 

Cancers  and  tne  Cancer  Pro- 
cess: a  Treatise,  Practical  and  Theoretic. 
By  Hkkiikki  I..  Ssow,  M.I)..  Suitcon 
to  ihc  Cancer  Hospital.  Bronipton.  Svo, 
with  15  Lithu)>raphic  PkiTe$.     15s. 

By  titt  iaaie  AHthor. 

The  Re-appearance(Recurrence) 

of  Cancer  after  appai^nt  Kxtlr" 
patlon.    8v<^,  js.  6(1. 

ALw, 

The     Palliative    Treatment    of 

Incurable  Canc«r.  Crown 8ro.2». 6(1. 

Cancerous  Affections  of  theSkin. 

(E|'itheli(ii<iA  .'lIiiI  KihIl-iiI  Ulcer.)  By 
OtoKi;r  Tmi.s,  M.I).  Post  Svo,  with 
8  i'Jlgraving^,  5^ 

/•>  the  iame  Anthor. 

Pathology  and  Treatment  of 
Ringworm.    Svo,  with  31  Engia%inf;&, 

Diagnosis    and     Treatment    of 

Syphilis.  Ity  Tom  K<>hinson,  M.I>-. 
Physicint)  to  St.  John's  Hospital  for  Pi«- 
CfiHes  of  the  Skin.     Cnwun  avo,  3*.  6d. 

By  tht  lame  Authirr. 

Eczema :    its    Etiology,  Patho- 

lufty,  and  Treatmeni.  Crown  8v.t. 
31.  6d. 

A  ho. 

Illustrations  of  Diseases  of  the 
Skin  and  Syphilis,  with  Re- 
marks. Faic.  I.  with  3  PInte*.  Imp. 
4to.  5*- 


|IIv   stK   Ur.NKY  TllOMi".'^N,   F.R.C.S.] 

Diseases  of  the  Urinary  Organs. 

Clinical  Lecturev.  By  sir  11 SN  RV 
Thompson,  F.R.C.S.,  Enieritiu  Pro- 
fessor of  Clinical  Surgery  ami  Conwitting 
Suircon  lo  Univetuty  (lollcin;  Hospital. 
Eighth  Eiliiion.  Svo,  nith  I3I  Kngrnv- 
tn^s,  los.  6d. 

Diseases  of  the  Prostate  : 

Their  Va\\\(t\i<^y  and  Ttcainicnt.  Sixth 
tltlition.     bvo,  with  39  tngmvings,  6s. 

Surgery  of  the  Urinary  Organs. 

Some  Important  Puints  roiinccteil  there- 
with. Lectures  delivered  in  the  K.C.S. 
8vo,  with  44  Eiigra\itic*.  Studcnt'& 
F<liiio)i.  2>.  (>>l. 

Practical  Lithotomy  and  Litho- 

tniy",  or.  An  Inquir)' into  the  Best  Modes 
of  Removing  Stone  from  the  Itladder. 
Thirxl  Edition.  Svo,  with  S7  Engraviiigv, 
lOft. 

The  Preventive  Treatment  of 
Calculous  Disease,  .ml  the  \Jsc  of 
Solvent  Rcnie"!ie^.  Thini  Ktlilion. 
Crown  Svo,  is.  6t). 

Tumours  of  the  Bladder: 

Their  Nature,  Sympioni->.  am!  Surgical 
TicjUnient.  8vi»,  with  nunicrijuK  tlluftira- 
tion».  5». 

Stricture  of  the  Urethra,  and  Uri- 
nary FIslulae  :  their  Pathology  aixl 
Treatment.  Kourth  Ediliim,  Svo,  with 
74  Kngrav^ng^,  (». 

The  Suprapubic  Operation  of 
Opening  the  Bladder  for  the 
Stone  and  for  Tumours.  Svo, 
will)   t4  Engravings,  35,  6'i. 

Introduction  to  the  Catalogue ; 

being  Notes  uf  a  Thouund  Caves  ot 
Calculi  of  the  Dladdcr  remove<t  hy  the 
Author  ami  n'^w  in  (he  Hunlirrian 
Muscktmof  the  Royal  CoIl^«  of  Surgeons. 
Svo.  26.  6U. 


Electric     Illumination     of     the 
Bladder  and  Urethra,  u  a  Means 

of  Hiagno^is  of  Olmcurt-  Vi-sict- Urethral 
Diseases.  By  E.  HiKKV  KUNWICK, 
F.R.C.S..  Surgeon  to  London  Ho>s[utal 
ami  St.  Peter's  Hospital  for  Stone.  Second 
K'lilion.  Svo,  with  $4  Engravings,  6fi.  6cl. 
By  the  tamt  Author. 

The     Cardinal     Symptoms     of 

Urinary  Diseases;  ihcir  IJiagnu«ttc 
Signiricance  and  Treatmeni.  Svo,  wiUl 
36  IlhiMratiuni.     K%.  6d. 

Atlas  of  Electric  Cystoscopy. 

Ity  Dr,  KMit.  BtrtiL'KiiAKii'i.  Lie  of  the 
Surgical  Cliniqoe  of  the  UnivcrMty  of 
aile.anilE.HVRRvFF.swn;K,F.R.C.S., 
Surgeon  to  the  L-Midon  Hospital  anil  SU 
Peter's  Hospital  for  Stone.  Koyal  Svo, 
with  34  Coloured  Plates,  embracing  83 
Figurev     3ts. 
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Lectures  on  the  Surgical  Dis- 
orders orthoUrlnaryOrgans.  By 
Kkt.is'.m.u    IlAKRrsoK,    K.K.C.b..  Sur- 

SMI    lo   Si.    I'.tcrs   Ili>!>|iita1.      Fourth 
itioa.     8»o,  with  156  Kngraving*.  16s. 
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